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FOREWORD 


A  study  of  flood  problems  on  the  Souris  River  was  authorized  by 
resolutions  of  the  Senate  and  House  Publir  Works  Committees  adopted 
on  28  March  1949  and  29  July  1955,  respectively.  A  survey  study  was 
initiated  in  1963  to  formulate  a  flood  damage  reduction  plan.  All 
practical  plans  were  compared  and  evaluated,  including  flood  warning 
and  emergency  measures,  flood  insurance,  flood  proofing,  floodplain 
regulation,  floodplain  evacuation,  channel  improvements,  levees  and 
floodwalls,  Souris  River  diversion  channels,  Souris  and  Des  Lacs  River 
dams  and  storage  impoundments,  and  Des  Lacs  River  diversion  tunnels. 
The  survey  report,  completed  in  1969,  recommended  construction  of  a 
dam  and  reservoir  on  the  Souris  River  near  Burlington  and  modification 
of  the  Souris  River  channel  at,  through,  and  below  Minot.  The  channel 
modification  was  authorized  by  the  Senate  and  House  Public  Works 
Committees  on  25  June  and  14  July  1970,  respectively.  The  reservoir 
was  authorized  by  the  Flood  Control  Act  approved  31  December  1970. 

In  compliance  with  the  requirements  of  the  National  Environmental 
Policy  Act  of  1969,  a  draft  revised  environmental  impact  statement 
(EIS)  was  furnished  to  the  public  in  February  1974.  A  final  updated 
EIS  was  presented  to  the  public  in  January  1975.  However,  because 
of  extensive  modifications  to  the  proposed  project,  it  was  deemed 
necessary  to  reconsider  the  environmental,  economic,  and  social 
impacts  associated  with  the  project.  A  draft  EIS  addressing  these 
impacts  was  completed  in  October  1977  and  circulated  to  Federal , 

State  and  local  agencies  and  interested  groups  and  individuals 
for  their  comments.  This  draft  EIS  was  filed  with  the  President's 
Council  on  Environmental  Quality  in  November  1977. 

After  receipt  and  consideration  of  comments  on  the  draft  EIS,  the 
Corps  prepared  this  final  EIS,  which  includes  responses  to  the 
questions  and  objections  raised  by  the  comments,  and  a  final  analysis 
of  the  project's  environmental  effects  and  the  alternatives  available. 
When  this  final  statement  is  filed  with  the  United  States  Environ¬ 
mental  Protection  Agency,  a  30-day  review  period  will  ensue.  During 
this  period,  all  interests  are  invited  to  review  the  statement  and 
submit  written  comments. 

The  public  should  be  aware  that  the  proposed  plan  is  still  subject 
to  further  refinements.  Because  of  the  changes  in  water  resource 
management  policy  since  authorization  of  Burlington  Dam  in  1970  and 
the  need  to  accommodate  suggestions  by  other  concerned  agencies  and 
local  interests,  the  selected  plan  described  in  this  document 
includes  several  features  which  depart  from  the  authorized  project. 

As  a  result  some  of  the  changes,  such  as: 

(1)  the  proposed  Des  Lacs  Diversion  unit; 

(2)  levees  to  protect  residential  areas  from  the  5,000-cfs 
reservoir  maximum  release  rate; 
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(3)  lands  and  other  elements  for  environmental  mitigation;  and 


(4)  possible  compensation  for  adverse  effects  in  Canada; 

may  require  supplemental  authorization  by  Congress.  The  document 
assumes  that,  if  the  departures  are  found  to  be  significant  post¬ 
authorization  changes,  congressional  authorization  will  be  forth¬ 
coming.  If  congressional  authorization  is  necessary,  it  could  take 
over  a  year  before  Congress  decides.  In  the  meantime,  our  studies 
and  design  work  on  the  selected  plan  will  continue. 

Coordination  in  planning  with  all  known  Interests  is  a  continuing 
process,  and  attempts  to  maintain  this  coordination  are  being  made. 
(See  section  9  for  more  detailed  information.)  Single  copies  of 
this  statement  are  available  at  the  Corps  of  Engineers,  St.  Paul 
District  Office,  1135  U.S.  Post  Office  and  Custom  House,  St.  Paul, 
Minnesota  55101. 


| 

l 

f 


I 


SUMMARY 

FINAL 

ENVIRONMENTAL  IMPACT  STATEMENT 
FLOOD  CONTROL 
BURLINGTON  DAM 
SOURIS  RIVER,  NORTH  DAKOTA 


(  )  Draft  (X)  Final  Environmental  Statement 

Responsible  Office;  U.S.  Army  Engineer  District,  St.  Paul 

1135  U.S.  Post  Office  and  Custom  House 
St.  Paul.  Minnesota  55101 

1.  Name  of  Action:  (X)  Administrative  (  )  Legislative 

2.  Description  of  the  Proposed  Action:  The  proposed  plan  for  flood 
damage  reduction  on  the  Souris  River  includes  a  dam  near  Burlington, 

North  Dakota,  on  the  Souris  River;  a  raise  of  Lake  Darling  Dam;  a  diver¬ 
sion  tunnel  to  carry  flood  flows  on  the  Des  Lacs  River  to  the  Souris  River 
above  Burlington  Dam;  and  downstream  channel  works  consisting  of  levee 
improvements  in  developed  subdivision  areas  between  Burlington  and  Minot, 
North  Dakota,  channel  modifications  through  and  below  Minot (1)  and  levee 
improvements  at  the  communities  of  Sawyer,  North  Dakota,  and  Velva,  North 
Dakota.  The  plan  also  includes  raising  the  McKinney  Cemetery  headstones 
and  fence  in  place,  acquiring  and  removing  damageable  property  in  Renville 
County  Park,  various  forms  of  flood  protection  of  dwellings  in  rural  areas 
downstream,  modifications  to  water  control  structures  in  the  Upper  Souris 
and  the  J.  Clark  Salyer  National  Wildlife  Refuges,  and  acquisition  in  fee 
title  and  management  of  suitable  lands  to  compensate  for  adverse  effects 
to  wildlife  habitat  caused  by  the  reservoir.  The  purpose  of  the  proposed 
plan  is  to  provide  protection  for  floodplain  residents,  in  particular  at 
Minot  and  adjacent  suburban  areas,  from  floods  originating  from  the  Souris 
River, the  Des  Lacs  River,  and  local  coulees  upstream  from  Minot.  There 
are  no  provisions  for  a  permanent  conservation  pool  behind  the  dam.  The 
reservoir  would  be  used  only  for  the  temporary  impoundment  of  floodwater 
when  flows  in  excess  of  5,000  cfs  threaten  Minot.  The  diversion  tunnel 
would  protect  Minot  against  infrequently  occurring  Des  Lacs  River  floods, 
and  the  downstream  channel  works  would  protect  Minot  from  the  local  uncon¬ 
trolled  drainage  area  and  would  also  serve  to  facilitate  opera ‘ion  and 
drawdown  of  the  reservoir. 

3.  a.  Environmental  Impacts :  The  plan  would  provide  protection  from 
flooding  for  occupants  of  the  Minot  area  floodplain  and  of  the  Souris 
River  floodplain  downstream  from  Minot,  including  the  communities  of 
Sawyer  and  Velva.  In  addition  to  providing  flood  control  benefits,  con¬ 
struction  of  the  proposed  reservoir  plan  would  alleviate  unemployment 


(1) 

Authorized  separately  in  accordance  with  the  provisions  of  section  201 
of  the  1965  Flood  Control  Act. 
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by  recruiting  construction  workers  from  the  pool  of  available  but 
unemployed  manpower  to  build  the  dam  and  related  structures. 


b.  Adverse  Environmental  Impacts :  The  most  significant  adverse 
environmental  impacts  would  occur  upstream  from  the  reservoir  and 
above  Lake  Darling  Dam.  Terrestrial  vegetation,  such  as  grasslands, 
wetlands,  and  bottomland  hardwoods  would  be  significantly  affected 
by  periods  of  flood  water  storage.  Habitat  which  is  important  to 
deer,  small  mammals,  and  birds  would  be  adversely  impacted.  Approxi¬ 
mately  30  ranchers  and  other  rural  residents  would  have  to  be  relocated 
out  of  the  reservoir  area.  In  addition,  required  fee  title  purchases 
include  75  summer  homes  and  cottages  in  Renville  County  Memorial  Park. 
There  is  a  possibility  that  117  homes  and  1,800  acres  of  agricultural 
land  downstream  of  the  reservoir  could  be  inundated  by  increased  summer 
flows.  Recreation,  including  fishing,  and  valley  aesthetics  would  be 
adversely  affected  during  and  following  periods  of  floodwater  storage. 
In  addition,  waterfowl  production  on  man-made  marsh  impoundments 
below  Lake  Darling  Dam  would  be  reduced  during  years  requiring  flood- 
water  storage  and  for  some  2  to  5  years  afterwards.  In  accordance 
with  recommendations  made  by  the  U.S.  Fish  and  Wildlife  Service,  the 
proposed  plan  includes  several  mitigatory  measures  to  compensate  for 
the  anticipated  loss  of  wildlife  habitat. 

4.  Alternatives: 

Nonstructural 
No  Action 

Floodplain  Regulation  and  Insurance 
Floodproofing 

Flood  Warning  and  Forecasting  Services  and  Emergency  Protection 
Floodplain  Evacuation 

Structural 
Boundary  Diversion 
Flood  Barriers 
Minot  Tunnel  Diversion 
Lake  Darling  Dam 
Burlington  Dam 
Confluence  Dam 

Burlington  Dam  and  Des  Lacs  Tributary  Dams 
Lake  Darling  Dam  and  Des  Lacs  Diversion 
Lake  Darling  Dam  and  Minot  Diversion 

Burlington  Dam,  Des  Lacs  Diversion,  and  Gassman  Coulee  Dam 
Lake  Darling  Dam  and  Flood  Barriers 
Environmental  Quality  Plan 
National  Economic  Development  Plan 

5.  Comments  Requested:  See  page  for  a  list  of  those  furnished 
a  copy  of  this  draft  statement. 

6.  a.  Draft  statement  to  CEQ  4  November  1977 _ . 

b.  Final  statement  to  EPA  ~  . 
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PROJECT  DESCRIPTION 


1.01  The  proposed  plan  for  flood  damage  reduction  on  the  Souris 
River,  North  Dakota,  is  shown  on  plates  3  and  4.  It  includes  a  dam 
near  Burlington  on  the  Souris  River,  a  raise  of  Lake  Darling  Dam, 
a  diversion  tunnel  to  carry  flood  flows  on  the  Des  Lacs  River  to  the 
Souris  River  above  Burlington  Dam,  levee  upgrading  between  Burlington 
and  Minot  and  at  Sawyer  and  Velva,  raising  the  McKinney  Cemetery  head¬ 
stones  and  fence  in  place,  acquiring  and  removing  damageable  property 
in  Renville  County  Park  (and  possibly  developing  more  compatible  recrea¬ 
tion  features  at  the  site  later) ,  various  forms  of  flood  protection  of 
dwellings  in  rural  areas  downstream,  modifications  to  water  control 
structures  in  the  Upper  Souris  and  J.  Clark  Salyer  National  Wildlife 
Refuges;  and  acquisition  in  fee  title  and  management  of  suitable  lands 
to  compensate  for  adverse  effects  to  wildlife  habitat  caused  by  the 
reservoir.  The  proposed  plan  for  reservoir  operations  provides  for 
passage  of  flows  up  to  5,000  cfs  at  Minot  by  regulating  the  gates  on 
the  raised  Lake  Darling  Dam  and  then  by  regulating  the  gates  on  Burling¬ 
ton  Dam  when  necessary.  All  floods  up  to  one  having  a  2-percent  chance 
of  occurring  in  any  year  (50-year  flood)  would  be  regulated  with  the 
added  storage  behind  the  raised  Lake  Darling  Dam.  Burlington  Dam  would 
be  used  only  for  temporary  storage  of  floods  and  would  not  have  a  per¬ 
manent  conservation  pool.  Outflow  from  Burlington  Dam  would  be  held 
at  a  constant  rate  not  to  exceed  5,000  cfs  at  Minot  until  either  recession 
of  the  flood  or  15  May  when  outflow  would  be  decreased  to  500  cfs  through¬ 
out  the  growing  season  and  fall  harvest.  Following  harvest,  outflow 
would  be  increased  to  permit  evacuation  of  the  reservoir  but  would  not 
exceed  700  cfs. 

PROJECT  AUTHORIZATION 

1.02  The  project  for  flood  damage  reduction  on  the  Souris  River, 

North  Dakota,  recommended  by  the  Chief  of  Engineers  in  House  Document 
No.  321,  91st  Congress,  2d  session,  provides  for  two  major  structural 
measures:  channel  modification  through  Minot,  North  Dakota,  and  upstream 
reservoir  development.  (See  plate  1.)  The  channel  modification  feature 
was  approved  by  Senate  and  House  Public  Works  Committee  resolutions 
adopted  25  June  and  14  July  1970,  respectively.  The  reservoir  feature 
was  authorized  later  by  the  Flood  Control  Act  approved  31  December  1970 
(Public  Law  91-611).  The  Minot  channel  modification  was  authorized 
separately  to  provide  limited  flood  protection  for  the  city  at  the 
earliest  possible  date. 

1.03  This  environmental  statement  presents  the  impacts  of  Burlington 
Dam.  Construction  of  the  Minot  channel  modification  project  is  nearing 
completion.  A  separate  final  environmental  Impact  statement  covering 
tne  Minot  cnannel  was  filed  with  the  Council  on  Environmental  Quality 
in  November  1974.  Thus,  this  report  pertains  only  to  the  portion  of  the 
authorized  plan  involving  the  reservoir  and  related  works  beyond  the 
scope  of  the  Minot  channel  project. 


1 


■UNITED  STATES 


OES  LAuS 

NATIONAL  WILDLIFE  REFUGE 


Hftl 


SURKE  CO 

WARD  CO 


international 

BOUNDARY 

DIVERSION 


^  UPPER  SOURiS 
NATIONAL  WilOliFE  REFUGE 


MCKINNE  Y 
CEMETERY 


MOUNTRAIL  CO 


DES .ACS 

N  A  T  •  0  N  A .  Ni.DL.FE  REFUGE 


\  ■ 


RE  N  V : LL E  COUNT  y 

memorial  park 


j  C 
NA’  ON  A 


BOT  TiN£Aj  CO* 
*V  RENVILLE  CO] 


lake  darling 
damsite 


UPPER  SOUR'S 
NAT  i  ON  Al  wi-D.iFE  REFUGE 


v . 

\  WARD  C O’ 


DES  LACS  DIVERSION 


|  DAMS  ON 
(MAJOR  COULEES 


CONFLUENCE 

DAMSITE 


BURL  i  NO  T^N 
DAMS'  T  E 


Levee  mp*-.  cements 

\  (9  SwPu'yiSiDNS:  _ 


'  MINOT  DIVERSION! 

TUNNEL  f 


'•CAiE  "»  Mil  FS 


UPPER  SOuRiS 
NAl  VKuD.iPE  REFU3E 


l  MC  HENRY  CO  i  PIERCE  '  CO 

,  j  Clark  saltE®  \ 

T  national  w_dJ.>fe  refw&e\ 


V%_  BURL'NGtON 

DAMSiTE 


WNGTOJ^^  LEVEE  MPRl  VEMENTS 
(9_SuBU' VISIONS) 

l.  minotT 


DIVERSION 

UNNEL 


^ L. 

i 

t 

L 

% 

; 

% 

^  LEVEE  ^ 

W  IMPROVEMENTS 

E  N  v  'RONME  N  T  A  L  'M^AC  T  MATEMfM 

FLOOD  CONTROL 

Burlington  dam 

SOURIS  RIVER,  NORTH  DAKOTA 

CONSIDERED  ALTERNATIVE  PLANS 

ST  PAUl  ,  M'NN  P-STRiCT 

U.S.GPO  1  9  7  7  76  5  05  1  /23  Region  No. 6  PLATE  2 


_  _ CAN  AO*  _  _______  SASKAJCHEWAN  __  _  __  _  i 

"J»MITCO  STATES  '  - -  '  "  . 


DCS  LACS 

NATIOMAL  WILDLIFE  REFUGE—-*^ 


BURKE  CO 

TwaSc  co 


SASKATCHEWAN 
NORTH  DAKOTA 


UPPER  SOURIS 
NATIONAL  WILDLIFE  REFUSE 


TS^awpono 

-  r. 

p* 

„  _ _ >  V  -  - 

N 

1 

■*v 

Vi1 

\ 

*  1 

r  |  ■-  v 

7  J/ 

Sy  UPPER  SOURIS  1 

~  NATIONAL 

WILDLIFE  REFUGE 

(1)  MINOT  CHANNEL  PROJECT 
UNOER  CONSTRUCTION 

(2)  DWELLING  IMPRC  /EMENTS  DOWN¬ 
STREAM  OF  RESERVOIR  -  INCLUDES 
LEVEES  AND  NON -STRUTURAL 
MEASURES 


DIVERSION  TUNNF 


levee  IMPROVEMENTS 


(I)  CHANNEL  IMPROVEMENTS 


Y  bison 

IPOWER  PLANT 


PLATE  3 


^CANADA _ 

UNlTEDkS  TATES 


DOWNSTREAM  I'MIT  Of  MINOT 
Channel  'MPROvEMEnW 


- £ 033 

Si 


RAISE  I 

LAKE  DAWl'NG  oam| 


|BURLINGT0N0*M)| 


.m 


/  "3  -6  7 

’  **  ,  '  'BURLINGTON 

y 


I 


&  \  ELEV.1620 


38?  d 

$  I  & 

"i*  i  <ry 


rr*J? 

,_J  ofsTScs  1 

^;0)vEf)SiON  tunnel) 

c<s..csi  /ir 

I 


UPSTREAM  _L!M'.t  Of  MINOT 
CHANNEL  IMPROVEMENTS 


-^-  U  S  Ni&HWAT 

-(2B)-  NORTH  DAKOTA  STATE  HIGHWAY 
ffTOZS'  FED:  d  Al  r.  >z  SECONLAP'  HOu’fS 
EXISTING  DAM  AND  MARSH  uNiT 


RESERVOIR  DESIGN  FlOOD  POOL  LIMIT 


-  UPPER  SOURIS  NATIONAL  WILDLIFE  REFUGE 

URBAN  AREAS  BETWEEN  BURLINGTON  AND  MINOT 

(T)  JOHNSONS  AODlTiON 

(f)  BROOKS  AODlTiON 

(3^  TALBOTS  NURSET 

(?>  COUNTRY  CLUB  ESTATES 

(5)  ROBIN  WOOD  ESTATES 

KiN(?S  COURTS 
ROS  TAD'S  SUBO'VtSION 
TlERREC'TA  VALLEJO 

(D  BREKKE  AODlTiON 


ENVIRONMENTAL  IMPACT  STATEMENT 
FLOOD  CONTROL 
BURLINGTON  DAM 
SOURIS  RIVER,  NORTH  DAKOTA 

GENERAL  PLAN  OF  RESERVOIR  AREA 


BURLINGTON  DAM  AND  RESERVOIR 


Pag,  Spillway  and  Outlet  Works 

1.04  The  location  and  features  of  the  proposed  dam  and  reservoir,  as 
shown  on  plate  3,  are  similar  to  the  authorized  plan  except  for  changes 
resulting  from  updated  engineering,  economic,  and  environmental  analyses. 
Located  1^  miles  northwest  of  Burlington  on  the  Souris  River,  the  earth 
fill  dam  would  have  a  maximum  height  of  86.5  feet  above  the  stream  bed, 
a  crest  length  of  4,250  feet,  and  a  top  width  of  32  feet.  The  crest 
elevation  of  1639.0  would  provide  5.0  feet  of  freeboard  above  the  spill¬ 
way  design  flood.  The  embankment  of  the  dam  would  consist  of  a  central 
section  primarily  of  compacted  earth  fill  with  1  vertical  on  4  horizontal 
upstream  side  slopes  and  1  vertical  on  3  horizontal  downstream  side 
slopes.  Uncompacted  earth  berms  would  be  provided  both  upstream  and 
downstream  of  the  central  section  to  insure  stability  of  relatively  weak 
clay  soils  in  the  foundation  of  the  dam.  The  upstream  face  of  the 
compacted  embankment  would  be  protected  against  wave  action  and  erosion 
with  a  layer  of  riprap  on  a  filter  blanket.  Topsoil  with  grass  cover 
would  be  provided  to  protect  remaining  embankment  surfaces  from  erosion. 

The  spillway  would  be  an  uncontrolled  reinf orced-concrete  weir  sill-chute 
structure  280  feet  in  width  and  a  reinf orced-concre te  stilling  basin  for 
control  of  large  floods  exceeding  the  reservoir  design  flood.  The  low- 
flow  outlet  works  for  the  reservoir  would  consist  of  two  rectangular, 
concrete,  gate-controlled  conduits  11  feet  wide  and  17.5  feet  high;  an 
intake  structure  with  slide-gate  controlled  portals;  and  a  flared  stilling 
basin  at  the  conduit  outlet. 

Relocations 

1.05  Construction  of  the  proposed  Burlington  Dam  and  flood  storage  up 
to  the  design  pool  elevation  of  1620.0  would  periodically  inundate  several 
roads,  a  railroad,  utilities  and  a  cemetery.  Federal-Aid  Primary  5  (FAP  5), 
also  known  as  State  Highway  5  (SH  5),  which  is  the  malor  traffic  carrier 
across  the  valley,  would  be  raised  to  a  level  5  feet  above  the  reservoir 
design  pool  elevation.  Anticipated  settlement  problems  would  preclude  bridge 
construction  adjacent  to  high  fills  in  the  valley  bottom  area.  Thus,  the 
proposed  highway  raise  would  require  a  new  bridge  with  a  river  diversion 
channel  at  the  west  edge  of  the  valley.  Other  proposed  highway  raises  include 
Federal-Aid  Secondary  752  (FAS  752),  also  known  as  State  Highway  28  (SH  28); 
FAS  729  (also  known  as  Renville  County  Road  9) ;  and  FAS  932  (also  known  as 
Ward  County  Road  26) .  These  roads  have  low  volumes  of  traffic  but  are  impor¬ 
tant  to  the  citizens  of  the  area  as  school  bus  and  mail  routes,  for  fire 
protection  and  ambulance  service,  and  for  transportation  of  farm  machinery 
and  produce.  Infrequent  floods  could  cause  these  crossings  to  be  inundated 
for  as  long  as  7  months. 


1  Further  details  on  the  dam  and  appurtenant  structures  are  given  in 
Design  Memorandum  No.  1,  Hydrology  and  Hydraulic  Analysis  and  supplement, 
and  in  Design  Memorandum  No.  2,  General,  Phase  I,  Plan  Formulation,  avail¬ 
able  at  the  St.  Paul  District  Office,  Corps  of  Engineers. 


6 


;iu>  proposed  plan  includes  raisins  FAS  752  (State  Hiehwav  28)  and 
"A<  7 28  (Renville  Countv  Road  9)  5  feet  above  existing  grades,  deereasi 
t'r.e  frequency  of  inundation  from  once  in  30  vears  to  once  in  about  2S0 
veurs,  and  constructing  a  bridge  across  the  spillwav  at  Lake  Darling  Da 
(FAS  932).  FAS  932  is  also  known  as  Renville  Countv  Road  38  or  '-'arc! 
Conn  tv  Road  26.  FAS  471  (Renville  Countv  Road  28)  and  FAS  929  ('.Car  : 
County  Road  32)  are  also  important  valley  crossings  for  local  and 
conrter 'ia!  traffic.  However,  even  slight  raises  are  costlv,  and  FAS 
-*71  and  929  are  not  included  among  roads  to  be  raised.  These  and 
other  -oad  crossings  will  have  bridges  anchored  and  receive  normal 
'esc:'1  'd  •?  iintenance.  FAS  Route  927,  which  borders  the  east  cage  :f 
tc.e  reservoir  and  serves  as  an  access  route  to  Minot  Air  Force  Base  anc 
a  school  bus  route  to  Burlington,  would  be  rerouted  around  the  dan 
site.  However,  the  route  would  be  periodically  inundated  by  the 
reservoir.  Thus,  another  route  via  existing  unimproved  roads  east  of 
the  reservoir  would  be  upgraded  to  FAS  road  standards  to  serve  as  a 
substitute  route.  At  the  west  edge  of  the  dan  site  a  county  road  would 
be  rerouted  to  higher  ground.  The  Soo  Line  Railroad  crossing  would 
also  be  raised  by  6  feet  over  the  existing  grade,  decreasing  the  fre¬ 
quency  of  inundation  from  about  once  in  40  years  to  about  once  in  280 
years.  Approximately  40  miles  of  electric  power  distribution  lines  and 
about  -*0  miles  of  telephone  lines  would  be  affected  by  the  proposed 
Burlington  reservoir  and  would  require  removal  or  relocation.  McKinney 
Cemetery,  located  one-fourth  mile  south  of  State  Highway  5  on  the  west 
edge  of  the  river  valley,  contains  about  250  graves  within  a  4.3-acre 
site.  The  cemetery  would  be  inundated  by  flood  storage  up  to  the 
reservoir  design  pool  elevation  1620,0.  Due  to  objections  from  local 
interests  to  relocation  of  the  cemetery,  an  alternative  of  approximately 
equal  cost  is  proposed.  The  plan  would  involve  placing  fill,  an  average 
of  12  feet  deep,  ever  the  cemetery  area  to  the  design  pool  elevation, 
urave  markers  would  be  relocated  directly  above  tneir  present  locations. 
V-  i!  tern.it i\\;  of  protecting  the  cemeterv  with  a  levee  is  also  beinc 
•r-nsi  .h-red.  A  rural  water  suoplv  svstem  is  being  developed  in  Renville 
ir.t  ‘ ,  between  the  north  boundary  of  the  Upper  Souris  N"7R  and  the  inter 
it  tonal  boundary  (see  plate  4),  with  several  wells  located  ir.  the  rc-ser 
voir  area.  Tile  proposed  plan  includes  modif ications  to  the  svstem  to 
make  it  operable  with  reservoir  storage. 

Real  Estate  -  Above  Dam 

1.06  At  full  pool  elevation  1620,  which  would  be  reached  by  a  0.04  per¬ 
cent  chance  flood,  approximately  25,500  acres  would  be  inundated,  of 
which  a  total  of  about  18,000  acres  is  in  the  Upper  Souris  National 
Wildlife  Refuge,  presently  in  Federal  ownership.  There  is  opposition 
by  local  interests  to  removal  of  private  lands  from  the  tax  base  and 
to  relocation  of  residences  from  the  reservoir  area.  The  State  of 
North  Dakota  expressed  concern  in  a  letter  which  proposed  permitting 
residents  to  remain  in  the  pool  area  above  the  1-percent  chance  storage 
elevation.  The  plan  therefore  includes  fee  title  purchase  of  lands 
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required  for  project  structures  (about  800  acres)  and  private  lands 
upstream  from  Burlington  Dam  to  the  1-percent  chance  elevation,  pre¬ 
sently  established  at  1605  above  Lake  Darling  Dam  and  1602  between 
Burlington  Dam  and  Lake  Darling  Dam.  Flowage  easements  would  be 
taken  between  the  1-percent  chance  elevation  and  elevation  1620,  with 
human  habitation  permitted  to  remain  and  including  the  right  to  erode 
and  prohibit  future  construction.  Lands  taken  in  fee  title  include 
about  7,000  acres  within  the  design  flood  pool  and  4,000  acres  of 
uneconomic  remnants  above  the  full  pool  level.  There  are  about  3,000 
acres  of  private  land  in  the  flowage  easement  area  of  the  reservoir. 

The  plan  includes  purchase  of  about  25  sets  of  buildings  in  the  reser¬ 
voir  area,  including  15  farms  and  10  non-farm  residences.  Other 
relocations  include  the  removal  of  four  sets  of  maintenance  buildings 
located  in  the  Upper  Souris  Refuge  below  Lake  Darling  Dam  and  within 
the  flood  pool.  The  existing  refuge  headquarters  buildings  located 
near  the  left  abutment  of  the  dam  and  above  elevation  1625  would 
remain. 

1.07  Renville  County  Memorial  Park  is  located  in  a  loop  of  the  Souris 
River  about  2  miles  north  of  State  Highway  5  and,  except  for  some  county- 
owned  property,  is  privately  owned.  There  are  about  120  separate  owner¬ 
ships  in  the  park  including  80  cottages,  a  few  of  which  are  permanent 
residences,  and  county-owned  recreation  buildings.  The  average  elevation 
of  the  park  is  about  1600  feet  above  mean  sea  level  (msl),  and  the 
park  would  therefore  be  subject  to  flooding.  Accordingly,  the  plan 
includes  fee  title  purchase  of  all  lands  and  developments  within  the 
park,  even  though  there  is  significant  opposition  to  Federal  purchase 
of  private  and  county  property  at  the  park.  In  response  to  desires 
expressed  by  local  interests,  authorities  other  than  the  authority 
for  the  flood  control  project  will  be  investigated  to  provide  substi¬ 
tute  recreation  facilities  compatible  with  flooding. 

Fish  and  Wildlife  Measures 


1.08  Refuge  Mitigation:  The  raise  of  Lake  Darling  Dam  is  an  integral 
part  of  the  Burlington  dam  flood  control  plan  (see  plate  4).  The  dam 
would  be  raised  4  feet  to  control  the  smaller,  more  frequent  floods, 
and  the  slopes  would  be  flattened  and  riprapped  to  insure  stability. 

The  low-flow  conduit  and  gate  would  be  removed,  and  a  new  structure 
capable  of  passing  5,000  cfs  would  be  placed  at  the  left  abutment.  • 

The  primary  spillway  would  be  raised  4  feet  by  constructing  a  concrete 
weir  and  stilling  basin  about  100  feet  upstream  of  the  existing  concrete 
overflow  sill.  The  area  between  the  existing  and  new  control  structures 
would  be  protected  against  scour  with  riprap.  Concrete  sidewalls  would 
be  constructed  from  the  new  weir  to  the  downstream  end  of  the  existing 
overflow  sill.  Sections  of  the  concrete  sidewalls  would  also  serve  as 
abutments  for  support  of  the  proposed  bridge  over  the  spillway.  Exist¬ 
ing  erosion  protection  on  the  spillway  would  be  utilized  intact  and  un¬ 
disturbed.  The  grass-lined  auxiliary  spillway  on  the  right  abutment 


would  also  be  raised  4  feet  using  compacted  impervious  fill,  concrete 
sidewalls  would  be  constructed,  and  an  overflow  concrete  sill  would 
regulate  flow  onto  a  natural  slope  riprapped  for  scour  protection. 

1.09  Refuge  dams  96,  87,  and  41  in  the  Upper  Souris  Refuge  (see 
plate  4)  and  320,  326,  332,  341,  and  357  in  the  J.  Clark  Salyer 
Refuge  would  be  damaged  and/or  be  less  effective  during  and  after 
operation  of  Burlington  Dam  (due  to  vegetation  damage  and  the  need 
to  change  refuge  management).  In  accordance  with  agreements  made 
with  U.S.  Fish  and  Wildlife  Service  (USFWS),  thev  would  be  modified 
to  insure  their  continued  functioning  and  manageability  with  Burlington 
Dam  in  place.  Modification  to  the  three  refuge  dams  located  in  the 
Upper  Souris  Refuge  would  include  modification  to  embankments,  spill¬ 
ways,  and  outlet  works.  The  embankments  would  be  constructed  to  present 
elevations  and  would  be  stabilized  as  necessary  to  withstand  prolonged 
periods  of  inundation  (Inundation  would  not  cause  failure  of  the  dikes). 
Also,  the  spillway  and  outlet  conduits  of  dams  96  and  87  would  be 
enlarged  as  necessary  to  pass  the  maximum  outflow  from  Lake  Darling 
Dam  before  becoming  inundated  by  storage  behind  Burlington  Dam. 

1.10  The  dam  embankments  in  J.  Clark  Salyer  Refuge  would  all  be 
modified  and  stabilized  as  necessary  to  prevent  erosion.  The 
spillways  and  outlet  structures  would  be  replaced  with  larger  sized 
structures  capable  of  passing  a  discharge  of  5,000  cfs  plus  local 
inflow  from  below  Burlington  Dam.  The  gates  on  all  refuge  dams  would 
be  equipped  with  heaters  to  facilitate  winter  operation.  Also,  the 
low-flow  outlet  on  dam  357  would  be  modified  to  prevent  upstream  move¬ 
ment  of  carp  during  summer  and  fall  releases  from  the  reservoir. 

1.11  Habitat  Mitigation:  To  mitigate  the  loss  of  wildlife  habitat 
caused  by  periodic  reservoir  inundation  both  within  and  outside  the 
Upper  Souris  Refuge,  the  USFWS  has  proposed  the  reclamation  of  2,000 
acres  of  existing  drained  wetlands  and  reforestation  on  1,000  acres 

of  lands  needed  for  the  reservoir.  The  Service  has  identified  13,600 
acres  of  drained  wetlands  in  Ward,  Renville,  and  McHenry  Counties 
suitable  for  mitigation,  out  of  which  any  2,000  acres  could  be  chosen 
to  meet  the  mitigation  requirements.  In  accordance  with  agreements 
reached  with  the  USFWS,  fee  title  to  the  habitat  mitigation  lands  would 
be  purchased. 

Reservoir  Plan  of  Operation 

1.12  The  proposed  reservoir  operating  plan  provides  for  maximum  down¬ 
stream  urban  and  rural  flood  protection  consistent  with  the  degree  to 
which  fish  and  wildlife  interests  have  agreed  to  tolerate  impacts  in 
storage  areas  behind  Lake  Darling  and  Burlington  Dams.  Generally, 

the  operating  plan  is  based  on  coordinating  the  operation  of  Lake  Darl¬ 
ing  and  Burlington  Reservoir  with  the  flow  from  the  uncontrolled  drain¬ 
age  area  (th»  area  between  Minot  and  the  Burlington  Dam)  to  prevent 
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discharge  at  the  Minot  gage  from  exceeding  5,000  cfs.  Depending  on 
the  flood  magnitude,  the  objective  is  to  reduce  the  flow  at  Minot  to 
2,000  cfs  by  10  May  and  500  cfs  by  20  May.  (Mid-summer  rainstorm 
runoi t  would  also  be  held  at  500  cfs.)  After  spring  runoff,  the  Lake 
Darling  pool  would  be  lowered  to  elevation  1596.0  at  which  point 
the  I'SFWS  would  take  over  operation  of  Lake  Darling  for  fish  and 
wildlife  purposes.  All  floods  up  to  one  having  about  a  2-percent 
chance  of  occurring  during  any  one  year  would  be  regulated  by  the 
storage  provided  behind  raised  Lake  Darling  Dam.  Floods  larger  than 
the  2-percent  flood  would  require  storage  behind  Burlington  Dam  to 
avoid  flows  in  excess  of  5,000  cfs  at  Minot.  Actual  reservoir  opera¬ 
tion  is  divided  into  three  phases  as  follows: 

a.  Preflood  drawdown  criteria  for  Lake  Darling. 

b.  Maximum  release  plan. 

c.  Reservoir  emptying  plan. 

■13  Preflood  Drawdown:  Prior  to  1  March  each  year  the  forecast  for 
essible  flooding  will  be  evaluated  on  the  following  factors: 

a.  Predicted  30-day  flood  volume  at  Sherwood,  North  Dakota. 

b.  Lake  Darling  pool  elevation  on  1  March. 

c.  Drawdown  rate  of  250  cfs,  the  estimated  average  non-damage 

ice  cover  release  rate. 

d.  Maximum  drawdown  to  elevation  1591.0  for  floods  with  a 
predicted  30-day  volume  at  Sherwood  of  100,000  acre-feet  or  greater. 

e.  Minimum  drawdown  to  elevation  1594.0  for  smaller  floods. 

1.14  Maximum  Release  Plan:  The  adopted  Lake  Darling-Burlington  oper¬ 
ating  plan  for  all  Souris  River  floods  is  shown  on  figure  1.  This 
curve  represents  a  plot  of  the  predicted  30-day  flood  volume  at  Sher¬ 
wood  versus  the  peak  target  flow  at  Minot.  Floods  having  a  more  fre¬ 
quent  chance  of  occurrence  than  4  percent  at  Sherwood  would  be  regulated 
to  insure  a  Minot  peak  target  flow  dictated  by  the  curve.  The  peak 
flow  would  be  based  directly  upon  the  predicted  30-day  flood  volume 
at  Sherwood  (0-250,000  acre-feet)  and  the  amount  of  storage  available 
in  Lake  Darling.  Floods  having  a  less  frequent  chance  of  occurrence 
than  4  percent  at  Sherwood  (a  predicted  30-day  volume  of  at  least 
250,000  acre-feet)  would  be  operated  to  insure  a  peak  flow  not  exceed¬ 
ing  5,000  cfs  at  Minot. 
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FLOOD  FREQUENCY  IN  PERCENT  (30-DAY  VOLUME) 


1.1b  Reservoir  Emptying  Plan:  The  general  reservoir  emptying  cri¬ 
teria  are  stated  as  follows:  11  the  predicted  30-day  flood  volume  at 
Sherwood  is  between  0-50,000  acre-feet,  releases  would  be  adjusted 
to  produce  a  maximum  Minot  flow  ranging  from  zero  to  1,300  cfs. 

Actual  releases  would  be  controlled  according  to  the  interests  of  the 
l  SIR'S ,  which  relate  to  increasing  the  level  of  Lake  Darling  to  eleva¬ 
tion  1596  as  soon  as  possible. 

..lb  If  the  predicted  30-day  flood  volume  at  Sherwood  is  between 
50,000  and  100,000  acre-feet,  releases  would  be  adjusted  tr  produce 
a  maximum  Minot  flow  ranging  from  1,300  to  2,000  cfs.  Again,  actual 
releases  would  be  governed  by  USFWS  concerns  related  to  increasing 
tiie  level  of  Lake  Darling  to  elevation  1596.  Releases  would  be  cut 
back,  to  produce  a  Minot  flow  of  500  cfs  by  20  May. 

1.17  If  the  predicted  30-day  flood  volume  is  between  100,000  and 
150,000  acre-feet,  the  releases  would  be  adjusted  to  produce  a  maximum 
Minot  flow  of  2,000  cfs  until  the  unregulated  flow  at  Minot (1)  is 
reached  or  until  10  May,  whichever  is  earlier.  Minot  flow  will  either 
follow  the  unregulated  flow  recession  or  would  be  cut  back  to  500  cfs 
on  20  May,  whichever  is  earlier.  Minot  flow  would  be  held  at  500  cfs 
until  Lake  Darling  is  drawn  down  to  elevation  1596.0.  Earlier  cutbacks 
in  releases  may  be  necessary  in  some  cases  to  assure  that  Lake  Darling 
can  be  filled  to  elevation  1596.0. 

1.18  If  the  predicted  30-day  flood  volume  is  from  150,000  to 
225,000  acre-feet,  releases  would  be  adjusted  to  produce  a  maximum 
Minot  flow  ranging  from  2,000  to  3,600  cfs.  Releases  would  be  cut 
back  to  produce  a  Minot  flow  of  2,000  cfs  by  10  May  and  held  constant 
until  the  unregulated  flow  recession  is  reached. 

1.19  If  the  predicted  30-day  volume  is  between  225,000  and  275,000 
acre-feet,  releases  would  be  adjusted  to  produce  a  Minot  flow  ranging 
from  3,600  to  5,000  cfs.  Releases  would  be  cut  back  to  the  Minot 
unregulated  flow  recession  by  7  to  15  May  depending  on  storage  reduc¬ 
tions  in  Lake  Darling  needed  to  reach  elevation  1596. 

1.19B  If  the  predicted  30-day  flood  volume  is  between  275,000  to  325,000 
acre-feet,  releases  will  be  adjusted  to  produce  a  maximum  Minot  flow  of 
5,000  cfs.  Maximum  releases  would  continue  until  7  to  15  May,  depending 
on  storage  reductions  in  Lake  Darling  needed  to  reach  elevation  1596,  or 
the  unregulated  flow  recession  at  Minot,  whichever  is  later. 

1.20  All  floods  with  predicted  30-day  volumes  between  325,000  and 
the  design  flood  would  be  controlled  with  maximum  releases  to  produce 
a  Minot  flow  of  5,000  cfs.  Maximum  releases  would  continue  to  15  May 
or  the  unregulated  flow  recession  at  Minot,  whichever  is  later.  Re¬ 
leases  after  15  May  would  be  cut  to  the  Minot  unregulated  flow  recession 
or  follow  the  unregulated  flow  recession  at  Minot  to  500  cfs.  Releases 
would  be  adjusted  to  produce  a  Minot  flow  of  500  cfs  until  the  Lake 
Darling  pool  is  drawn  down  to  elevation  1596.  Floods  larger  than 
0.5-percent  frequency  may  require  flow  at  Minot  of  5,000  cfs  beyond 

15  May  to  assure  drawdown  of  the  pool  before  the  next  flood  season  or 
a  2-year  storage  release  schedule.  All  floods  with  predicted  30-day 


(1)  The  unregulated  flow  at  Minot  is  approximated  when  reservoir  storage 
is  constant  and  inflow  equals  outflow. 


volumes  exceeding  325,000  acre-feet  would  require  some  storage  in 
Burlington  Reservoir.  Lake  Darling  and  Burlington  pools  would  be 
drawn  down  concurrently  until  Lake  Darling  reaches  elevation  1596; 
and  releases  would  then  continue  until  Burlington  Reservoir  is  empty. 

1.21  For  all  floods  it  is  intended  that  summer  releases  through 
the  end  of  August  be  held  to  produce  a  maximum  Minot  flow  of  500 
cfs  and  fall  and  winter  Minot  flows  when  necessary  at  a  maximum 
of  700  cfs.  Some  minor  modifications  may  be  necessary  in  the  Lake 
Darling  filling  and  release  rates  to  accommodate  fish  spawning. 

1.22  Additional  details  on  the  reservoir  operation  plan,  including 
an  analysis  of  the  impact  of  the  plan  on  a  range  of  historic  floods, 
are  presented  in  Design  Memorandum  No.  1  -  Hydrologic  and  Hydraulic 
Analysis  and  supplement  thereto. 

DES  LACS  RIVER  DIVERSION 

1.23  To  provide  the  Minot  area  with  a  greater  degree  of  protection 
from  the  Des  Lacs  River  than  afforded  by  the  Minot  channel  project, 
the  plan  includes  diverting  the  larger  flood  flows  from  the  Des  Lacs 
River  via  a  tunnel  outlettlng  behind  the  proposed  Burlington  Dam. 

The  diversion  dam  and  tunnel  portal  would  be  located  on  the  Des  Lacs 
River,  about  8  valley  miles  northwest  of  Burlington,  and  the  tunnel 
outlet  structure  and  channel  would  be  located  on  the  Souris  River  about 
7  valley  miles  northeast  of  Burlington  just  below  FAS  929.  The  general 
location  and  features  of  the  diversion  conduit  and  related  works  are 
shown  on  plate  A.  The  diversion  facilities  would  include  a  small  earth 
dam  about  1,700  feet  long  and  6  feet  high,  designed  as  an  overflow 
structure  with  a  concrete  crest.  The  ungated  conduit  through  the  dam 
is  designed  to  pass  A, 000  cfs.  An  inlet  channel  and  an  uncontrolled 
concrete  weir  structure  are  located  at  the  portal  of  the  tunnel.  The 
tunnel  would  be  concrete-lined  with  an  inside  diameter  of  about  22  feet 
and  a  total  length  of  about  1  mile.  A  concrete  chute  energy  dissipator 
and  channel  would  be  constructed  at  the  outlet  end  of  the  tunnel. 
Diversion  would  begin  when  the  discharge  from  the  Des  Lacs  River 
reaches  1,A00  cfs,  equivalent  to  a  flood  having  about  a  lA-percent 
chance  of  occurring  in  any  one  year.  However,  the  diverted  flow 
would  not  be  stored  behind  Burlington  Dam  until  the  flow  at  Minot 
reaches  5,000  cfs,  equivalent  to  about  a  O.A-percent  Des  Lacs  River 
probability.  At  design  capacity  the  tunnel  would  divert  a  flow  of 

A, 500  cfs.  When  Des  Lacs  River  flows  exceed  8,500  cfs  (0.06-percent 
Des  Lacs  River  probability),  the  excess  flow  would  overtop  the  diver¬ 
sion  dam.  There  would  be  about  a  6-percent  chance  of  water  overflowing 
the  channel  banks  immediately  upstream  of  Burlington  Dam  in  any  one 
year,  which  is  similar  to  existing  conditions.  Additional  details  on 
the  diversion  are  provided  in  Design  Memorandum  No.  1,  Hydrology  and 
Hydraulic  Analysis. 
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1.24  Approximately  300  acres  of  land  would  be  required  for  the 
diversion  dan,  inlet  channel  and  control  structures,  and  the  diver¬ 
sion  impoundment.  The  purchase  of  these  lands  is  based  on  fee  title. 
Lands  required  tor  the  outlet  structures  and  channel  are  within  the 
area  required  for  the  reservoir.  In  addition,  an  easement  would 

be  obtained  for  deposition  of  spoil  from  the  tunnel  and  along  the 
alignment  of  the  tunnel,  and  construction  of  the  tunnel  outlet 
channel  would  require  construction  of  a  bridge  on  a  township  road 
paralleling  the  west  side  of  the  Souris  River. 

LEVEE  UPGRADING  AND  REAL  ESTATE  BELOW  THE  DAM 

1.25  To  reduce  adverse  environmental  and  social  effects  in  the  reser¬ 
voir  area  and  also  to  increase  the  degree  of  Souris  River  protection, 
tiie  proposed  reservoir  operating  plan  provides  for  releasing  up  to  a 
maximum  rate  of  5,000  cfs  at  Minot.  To  accommodate  the  5,000  cfs 
release  rate,  levee  modifications  are  proposed  for  subdivision  areas 
between  Burlington  and  Minot  and  at  the  communities  of  Sawyer  and 
Velva,  as  shown  on  plates  2  and  3. 

1.26  Along  the  Souris  River  from  Burlington  to  Minot  are  nine  sub¬ 
divisions  in  seven  levue  systems  with  emergency  levees  first  con¬ 
structed  by  the  Corps  in  1970  and  modified  during  subsequent  flood 
years.  In  this  reach  there  are  5.9  miles  of  levee  in  seven  levee 
systems  which  were  capable  of  passing  9,300  cfs  during  the  1976  flood. 
However,  the  levees  cannot  be  relied  upon  to  provide  permanent  protec¬ 
tion  as  they  were  constructed  under  emergency  conditions  without  proper 
consideration  given  to  meeting  engineering  standards  for  foundations, 
stability,  and  interior  drainage.  The  emergency  levees  would  be  re¬ 
aligned  and  regraded  as  necessary  to  pass  a  flow  of  5,000  cfs  with 

up  to  3  feet  of  freeboard.  In  places  where  the  levees  are  constructed 
between  the  channel  and  adjacent  development,  the  channel  would  be 
realigned  to  permit  proper  design  of  levee  slopes.  Riprapping  would 
be  included  where  necessary  to  prevent  erosion  of  the  channel  and  the 
riverward  slope  of  the  levees.  The  permanent  plan  of  protection  also 
includes  the  provision  of  seven  pumping  stations,  ponding  areas,  and 
interceptor  ditches  and  conduits,  as  necessary. 

1.27  At  Sawyer  and  Velva  are  emergency  levees  first  constructed  by  ’ 
the  Corps  of  Engineers  during  the  spring  floods  of  1969  and  1970  and 
modified  during  subsequent  flood  years  to  provide  temporary  protection 
against  flows  of  up  to  about  10,000  cfs  plus  about  a  2-foot  allowance 
for  freeboard.  The  proposed  plan  would  upgrade  the  levees  at  Sawyer 
and  Velva  to  accommodate  a  design  flow  of  8,000  cfs,  equivalent  to 

the  maximum  5,000  cfs  flow  at  Minot  plus  an  allowance  of  3,000  cfs 
for  flow  from  the  drainage  area  below  Minot. 
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1.28  At  Sawyer,  about  0.8  mile  of  existing  levee  would  be  up¬ 
graded,  as  was  proposed  for  the  levees  between  Burlington  and  Minot. 

Due  to  the  large  ponding  area  available  at  Sawyer,  no  pumping 
station  is  necessary.  A  gate  well  would  be  provided  in  the  levee 

to  release  ponded  water  once  channel  flows  recede. 

1.29  At  Velva,  about  1.9  miles  of  existing  levee  would  aJso  be 
upgraded  and  realigned.  A  channel  cutoff  is  proposed  on  the  up¬ 
stream  end  of  Velva  which  offers  flood  protection  for  more  of  the 
city  lands,  avoids  an  erosion  problem  on  the  existing  channel 
alignment,  and  is  less  expensive.  Gated  channel  barriers  would  be 
constructed  at  both  ends  of  the  old  channel  loop  and  a  control 
structure  would  be  placed  in  the  new  channel  cutoff  to  insure  the 
passage  of  low  flows  through  the  existing  channel  alignment.  Two 
pumping  plants  would  be  required,  along  with  ponding  areas, 
interceptors,  and  gate  wells. 

1.30  included  in  the  real  estate  plan  is  the  acquisition  of  flowage 
easements  on  about  1,800  acres  of  farmlands  along  a  6-mile  reach 
between  Towner  and  the  J.  Clark  Salyer  National  Wildlife  Refuge 
which  are  affected  by  the  500  cfs  summer  releases. 

1.31  There  are  also  117  farm  and  non-farm  residences  in  the  down¬ 
stream  rural  floodplain.  For  these  structures  the  plan  includes 
measures  to  accommodate  the  5,000-cfs  reservoir  releases.  The  meas¬ 
ures  would  be  implemented  at  the  option  of  the  owner  and  could  include 
structural  measures,  relocation/evacuation,  floodproofing,  or  a  com¬ 
pensation  payment  for  adverse  social  impacts. 

1.32  These  downstream  areas  would  experience  reduced  flood  stages  and 
thus  an  economic  benefit  as  compared  with  the  without-project  condition. 
Nevertheless,  reservoir  releases  could  damage  homes  and  displace  resi¬ 
dents.  While  not  all  the  downstream  measures  are  economically  incre¬ 
mentally  justified,  they  are  necessary  to  accommodate  reservoir  releases 
and  to  insure  that  the  project  can  be  operated  as  originally  intended. 

The  costs  of  these  measures  are  therefore  all  Federal  costs  charged  to 
the  reservoir  project. 

CANADIAN  COMPENSATORY  REQUIREMENTS 

1.33  Current  studies  show  that  the  project's  effect  on  water  levels 
in  Saskatchewan  is  limited  to  stage  increases  within  the  river  channel 
except  during  extremely  rare  floods.  Thus,  economic  damages  in  Saskatch¬ 
ewan  are  expected  to  be  negligible.  In  Manitoba,  the  500-cfs  summer 
reservoir  release  would  affect  a  band  of  bottomlands  near  Westhope 
where  the  existing  channel  capacity  is  only  about  150  cfs.  An  estimate 
of  mitigation  for  these  damages  was  based  on  an  assumption  of  costs 

for  flowage  easements  as  a  percent;  ge  of  market  value  of  lands.  Formal 
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1.14  In  .1.'  i  or  it  mure  with  tlie  recommendations  made  by  the  Corps  of 
Engineers  during  preparation  of  the  1969  survey  report,  the  ciLy  of 
Minot  and  Ward  County  enacted  iioodplain  regulations.  The  regulations 
'.in'  tiiiit  adopted  in  19/1  and  were  subsequently  modified  in  accord¬ 
ance  with  i  e,  oniiiiet.ua  t  Jons  made  by  the  National  Flood  Insurance  Admin- 
n, nation  to  where  Liny  now  testrici  construction  of  damageable  develop¬ 
ment.  in  tiie  existing  i 00 -year  floodplain.  The  city  of  Velva  located 
in  McHenry  County  is  currently  in  the  process  of  adopting  floodplain 
regulations.  All  three  governmental  entities  participate  in  the 
national  flood  Insurance  program.  To  date,  neither  the  village  of 
Sawyer  located  in  Ward  County  not  McHenry  County  has  adopted  floodplain 
regulations  and  thus  d,.es  not  qualify  fur  benefits  under  the  national 
iiood  insurance  program. 

I  , ' j S  ll.e  aelei  i-J<i  plan  would  not  obviate  the  need  for  floodplain 
regulations,  since  subs taut  ial  areas,  particularly  in  developing 
ureas  adjacent  to  Minot,  would  remain  susceptible  to  flooding  from 
a  discharge  of  5 , 000  cfs  which,  with  the  project,  could  be  equaled 
on  an  average  of  about  once  every  110  years  (existing  probability  is 
about  onc.e  every  25  years).  Accordingly,  continuance  of  floodplain 
regulations  and  continued  participation  in  the  national  flood  insurance 
program  in  Ward  County,  Minot,  and  Velva  and  adoption  of  these  measures 
In  Sawyer  and  M.  Henry  C  unity  are.  strongly  recommended.  It  should  be 
noted  that  tt*  Corps  ot  Engineers  lias  no  authority  to  impose  flood- 
plain  regulations  on  State  or  local  units  of  government.  'Dlls  authority 
rests  with  the  State  or  local  units  of  government  themselves. 

I  .  jb  'lo  i  educe  the  ijsli  to  life,  health  and  property  at.  Minot,  the 
selected  plan  would  also  in.  lude  t.he  installation  of  a  flood  warning 
system  on  Cassmati  C.ulee,  consisting  of  a  network  of  electronic  record¬ 
ing  rain  gages  and  water  level  indicators  that  could  be  continuously 
monitored  by  the  I'.ips  , > t  Engineers  and  Minot  city  personnel. 

ECONOMIC  NAl.lt,  lb 

t.l/  bi  ne  the  plot...  i  i-"iwi  piovide  no  claimed  economic  benefits  other 
than  those  iclated  to  tioo.l  control,  all  of  the  costs  are  allocated  to 
i hut  purpose.  Ihe  I.  l towing  table  presents  a  summary  of  the  benefits. 
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costs  and  resulting  benefit/cost  ratio  for  the  selected  plan.  Based 
on  average  annual  benefits  of  37,762,000  and  average  annual  charges 
of  $5,596,000,  the  project  is  economically  feasible  with  a  benefit/ 
cost  ratio  of  1.39. 


of  benefits  and  costs  -  Souris  River  flood  control  plan 


U-4  O 

<U  U  *H 
C  cft 
a)  o  m 
CQ  U  V- 


Cft 

Cft  M  CD 

a)  A-J  a)  u 

00  *H  *H  *rt 

CTJ  CtJ  ^  O  V-i 

U  3  CD  ^ 

i  a ;  c  e  o 

I  >  a  <V  o 

!<  <d  ,D  w  r^- 


o  o  o  o 
o  o  o  o 
o  o  o  o 

H  N  M  H 
Q\  rH  O 


o  o  o  o 
o  o  o  o 
o  o  o  o 

A  M  A  M 

o  o  o  o 
o  m  o 

N  ro  ON  Is* 


<u  C 
cfl  0 
a)  u 

M  00 

C  D  M 

^  *H  o  a)  CTi 
C  91  H  C  ^  > 
9)  M  J  H 
ai  d  £  cn  aj 

3  5®  OT> 

a  j 


n 

TJ  Cft 

Cft 

0) 

00 

d  ^ 

> 

£ 

<d  m 

M 

•H 

0 

U 

d 

*H 

V4  3 

0 

O 

M 

*H 

CO 

•H 

d 

o ’d 

a 

Cft 

PQ 

>  CD 

r-H 

cd 

u 

U  H 

<d 

CD 

rH 

<D  <d 

p 

> 

td 

CO  rH 

d 

eft 

H 

a>  a> 

pd 

0) 

T3 

O 

ft*  H 

Q 

H 

restored  wetlands  and  improvements 


r 


2.00  ENVIRONMENTAL  SETTING  WITHOUT  THE  PROJECT 
CLIMATE 

2.01  The  Souris  River  basin  has  a  northern  continental  climate, 
characterized  by  extreme  variations  in  temperature,  insufficient 
rainfall  for  crops  during  many  years,  and  moderate  snowfall.  Records 
of  the  National  Weather  Service  show  that  temperatures  have  varied 
from  a  low  of  -54°  F  to  a  high  of  114°  F  (-49°  F  to  109°  F  at  Minot). 
The  mean  annual  temperature  is  39°  F,  and  annual  precipitation 
averages  15.5  inches,  approximately  75  percent  of  which  falls  during 
the  crop  season,  normally  late  April  through  July  or  August.  Average 
temperatures  in  Minot  are  about  66°  F  during  the  summer  and  11°  F 
during  the  winter.  The  average  annual  precipitation  is  about  15 
inches,  and  total  annual  precipitation  has  ranged  from  7  inches  in 
1934  to  25  inches  in  1941.  The  average  annual  snowfall  of  33  inches 
constitutes  approximately  21  percent  of  yearly  precipitation  for  the 
basin,  with  total  annual  snowfall  in  Minot  ranging  from  100  inches 
during  the  winter  of  1949-1950  to  less  than  7  inches  during  the  winter 
of  1930-1931.  Average  annual  gross  evaporation  from  lake  areas  in 
the  Souris  River  basin  is  estimated  at  33  inches,  and  the  net  evapora¬ 
tion  (gross  evaporation  less  precipitation)  is  about  18  inches.  The 
growing  season  averages  only  117  days  but  there  is  an  average  of 
15  hours  of  sunlight  per  day  in  the  summer. 

2.02  At  Minot  the  prevailing  wind  direction  is  northwest  during  the 
winter.  During  the  summer,  winds  are  generally  from  a  southerly 
direction. 

PHYSIOGRAPHY  AND  GEOLOGY 

2.03  The  discussion  of  the  physiography  and  geology  of  the  Souris 
River  basin  presented  in  this  section  is  merely  a  summary  of  informa¬ 
tion  available  on  the  area  and  is  intended  to  provide  a  background 
against  which  the  impact  of  the  proposed  project  can  be  evaluated.  A 
number  of  excellent  references  dealing  in  a  detailed  manner  with 
various  aspects  of  the  basin  geology  are  available.  A  list  of  those 
references  used  in  the  preparation  of  this  section  is  provided  in  the 
literature  cited  and  references  section. 

Physiography 

2.04  The  Souris  River  basin  includes  an  area  of  approximately  24,800 
square  miles.  Of  this  area,  15,480  square  miles  are  in  Canada  and 
9,320  square  miles  are  in  the  United  States.  Except  for  30  square 
miles  located  in  northeastern  Montana,  the  United  States  portion 
of  the  basin  is  in  North  Dakota,  where  it  includes  all  of  Renville 
and  Bottineau  Counties  and  portions  of  Rolette,  Pierce,  McHenry, 

Ward,  Montrail,  Burke  and  Divide  Counties.  The  basin  lies  in  the 
Drift  Prairie  section  of  the  Central  Lowland  physiographic  pro¬ 
vince  and  the  Coteau  Du  Missouri  which  forms  the  eastern  border 
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of  tln»  (.real  I’Lains  physiographic  province.  Four  major  geologic 
and  topographic  features  lurther  subdivide  these  major  sections. 

They  are  the  Missouri  Escarpment,  ground-moraine  plain,  the  lake 
bed  ot  glacial  hake  Souris  and  the  southwest  portion  of  the  Turtle 
Mountain.  (See  figure  2). 

2.05  ,T'he  Coteau  Du  Missouri  extends  across  the  western  portico  >  : 
tiie  basin  where  it  forms  a  range  of  glacial  hills  and  undrained 
depressions  roughly  20  miles  wide  without  an  integrated  drainage 
system.  The  Coteau  stands  approximately  400  feet  above  the  level 
of  the  ground-moraine  plain  to  tfui  northeast.  'he  northeastern 
•margin  of  the  Coteau  is  known  as  the  Missouri  Escarpment,  or  Coteau 
Slope,  which  is  a  gentle  slope  from  the  higher  level  of  the  Coteau 
to  tiie  ground-moraine  plain.  This  escarpment  or  slope  forms  the 
boundary  lie  tween  the  Great  Plains  and  Central  Lowland  physiographic 
provinces . 

2. On  Tne  ground-moraine  plain  comprises  over  50  percent  of  the  total 
basin  area.  It  extends  from  the  Coteau  Du  Missouri  to  the  orrtir  of 
bic  basin  where  it  meets  the  lake  bed  of  glacial  Lake  Souris.  The 
plain  is  an  undulating  surface  with  numerous  round,  undi  line,, 
depressions,  low  mounds,  and  elongated  ridges.  The  regi.  na'.  slope 
of  the  plain  is  to  the  northeast  at  50  to  bit  feet  per  mi.-  near  tiie 
Missouri  Escarpment,  decreases  to  40  feet  per  mile  west  of  the 
Souris  diver,  and  is  as  low  as  20  feet  per  mile  east  ot  the  river. 

Tiie  surface  is  marked  by  shallow  glacial  outwasii  channels  wnicth 
trend  normal  to  the  regional  slope.  Local  relief  on  the  plain, 
with  tiie  exception  of  the  Souris  and  Des  Lacs  valleys,  is  generally 
less  than  jO  feet  and  in  places  less  than  10  feet. 

2.0/  Tin-  entire  Length  of  the  Des  Lacs  River  valley  and  that  portion 
ot  the  Souris  River  valley  upstream  from  Verendrye  are  in  the 
area  of  the  ground-moraine  plain.  Roth  valleys  in  this  area  wore  cut 
when  the  rivers  were  swollen  with  glacial  meltwater  and  were  sub¬ 
sequently  aggraded  to  their  present  levels  after  the  last  glaciers 
receded  from  the  area.  The  existing  condition  in  both  valleys  is, 
therefore,  one  of  a  small  stream  in  an  oversized  valley.  The  floor 
of  the  Souris  River  valley  lies  100  to  200  feet  below  the  ground- 
moraine  plain,  and  the  valley  walls  are  fairly  steep-sided.  The  . 
presence  of  short,  intermittent  drainages  that  head  only  a  few 
miles  from  tiie  river  give  the  valley  walls  a  slightly  dendritic  form 
witii  little  or  no  correlative  terrace  development.  The  valley  floor 
averages  J/4  mile  in  width  and  forms  a  relatively  flat  surface  which 
is  broken  by  a  sinuous  river  channel,  meander  scars  and  small  alluvial 
fans.  The  Des  Lacs  River  valley  is  similar  in  form  to  the  Souris 
River  valley  in  tne  ground-moraine  plain.  The  valley  floor  averages 
2  mile  in  widtu  and  is  incised  up  to  225  feet  below  the  surrounding 
plain. 
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-.OU  The  lake  bed  of  glacial  Lake  Souris  is  located  in  the  east- 
central  portion  of  the  basin.  This  feature  is  approximately  80  miles 
Long  in  a  northwesterly  direction  in  the  United  States  and  40  to  30 
miles  wide.  it  was  formed  during  the  last  glacial  recession  when 
glacial  meltwater  was  dammed  by'  the  receding  ice  mass.  The  surface 
is  nearly  flat  and  featureless  except  for  occasional  sand  dunes  up 
to  50  feet  in  height  and  numerous  depressions  which  often  contain 
water.  The  lake  bed  is  bordered  on  the  northeast  by  a  thin  str.n  of 
ground-moraine  and  the  southwest  corner  of  the  Turtle  Mountain. 

2 . 0y  The  Souris  River  valley  downstream  from  Ve rend rye  is  in  the 
glacial  Lake  Souris  area.  The  valley  form  in  this  area  varies  signi¬ 
ficantly  from  that  in  the  ground-moraine  plain.  The  valley  width 
varies  from  \  to  J  miles.  The  valley  Is  entrenched  less  that  100 
feet  below  the.  surrounding  plain  and  in  places  shows  practically 
no  valley  incision. 

2. lu  ihe  turtle  Mountain  occupies  the  extreme  northeast  corner  of 
Lite  united  Stales’  portion  of  the  basin.  The  mountain  area  is  an 
erosional  outlier  of  the  Coteau  Du  Missouri  to  the  west  and  forms 
a  moraine-covered  tableland  approximately  400  feet  above  the 
surround  in,,  plain. 

2.11  Lxoe.pt  tor  the  Missouri  Escarpment  and  the  areas  bordering 
stream  valleys,  much  of  the  drainage  pattern  within  tae  Souris 
River  basin  varies  from  poorly-defined  to  noncontributing.  Many 
of  the  noncontributing  areas  include  numerous  small  depressions 
where  surtace  water  is  trapped. 

1.12  ihe  only  naturally  wooded  areas  in  the  basin  exist  along 
drainages,  t  In.  slopes  of  the  Turtle  Mountain,  and  some  duned  areas 
In  the  Lake  Souris  area.  Elsewhere  in  the  basin,  the  surface  is 
unwooded  except  where  frees  have  been  planted  near  dwellings  and 
tor  windbreaks.  The  basin  is  sparsely  populated  with  most  of  the 
land  surface  used  for  , Mature  or  cultivation. 

Uonoral  Leu  logy 

2.13  The  geology  influencing  the  present  environment  in  the  Souris 
River  basin  is  the  product  of  Tertiary  and  Quaternary  erosion  and 
deposition.  Previous  intervals  of  deposition  and  erosion  are  recorded 
in  the  geologic  column,  but  their  importance  to  the  existing  environ¬ 
ment  is  restricted  to  deposits  of  lignite,  water,  ell  and  gas  that 
must  be  recovered  from  the  subsurface. 

2.14  Glaciers  invaded  the  Souris  River  area  several  times  during 

the  Pleistocene  epoch.  The  most  significant  invasion  was  the  Mankato 
Substage  of  the  Wisconsin  glaciation  which  laid  down  thick  deposits 
of  drift  that  obscured  nearly  all  of  the  preglacial  topography.  The 
major  drainages  in  the  basin  were  eroded  during  the  retreat  of 
this  ice  sheet.  The  valleys  of  the  Souris  and  Des  Lacs  Rivers  were 
carved  at  this  time  by  large  quantities  of  water  supplied  by  the 
melting  ice  and  were  subsequently  filled  to  their  present  levels 
as  the  f lows  diminished. 
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2.1'’  No  sharp  demarcation  .separates  Recent  from  Pleistocene  Line. 

AUt-r  the  last  retreat  of  glacial  Ice,  conditions  gradually  gave  way 
to  those  existing  today.  The  glacial  features  have  suffered  little 
irum  erosion  so  that  the  present  topography  is  composed  essentially 
ol  unaltered  glacial  features,  and  integrated  drainage  has  not  yet 
been  established  in  much  of  the  basin. 

_.ln  Unconsolidated  surface  deposits  in  the  basin  are  of  two  types. 
Recent  alluvium  and  Pleistocene  glacial  deposits.  The  Recent  alluvium 
comprises  only  a  small  portion  of  the  surficial  materials  and  con¬ 
sists  of  clay,  silt,  and  f ine-to-med ium  sand  with  minor  amounts  of 
coarse  sand  and  gravel.  The  only  significant  alluvial  deposits  are 
in  the  valleys  of  the  Souris  and  Des  Lacs  Rivers  where  they  generally 
exceed  10  feet  in  thickness.  The  glacial  material  consists 
primarily  of  morainal  deposits  and  sediments  of  glacial  Lake  Souris. 

The  morainal  deposits  are  composed  of  an  impervious,  stony  clay  till 
with  thin  seams,  lenses,  and  short  channels  of  sand  and  gravel.  This 
material  occurs  on  the  Coteau  Du  Missouri  with  an  average  thickness 
of  100  to  20U  feet  and  varies  from  50  to  300  feet  in  thickness  through¬ 
out  tiie  ground-moraine  plain  and  under  the  sediments  of  glacial  Lake 
Souris.  The  thickness  of  till  in  the  river  valleys  is  often  less 
than  30  feet,  due  to  erosion  by  glacial  meltwater.  Buried  preglacial 
valleys,  outwasli  channels,  kames,  eskers,  overriden  ice-contact 
deposits,  river-terrace  deposits,  diversion  channels,  and  undiffer¬ 
entiated  glaciof luvial  deposits  occur  throughout  the  ground-moraine 
plain  and  contain  a  higher  sand  and  gravel  content  than  the  surrounding 
gLacial  till.  The  deposits  of  glacial  Lake  Souris  range  in  thickness 
from  a  t'eatheredge  to  more  than  70  feet.  The  material  in  the  Lake 
Souris  area  is  predominantly  silt  and  moderately  to  poorly  graded 
sand,  with  sand  and  gravel  beach  and  other  near-shore  deposits. 

t 

2.17  The  bedrock  units  exposed  or  forming  the  buried  preglacial 
erosional  surface  in  the  Souris  River  basin  are,  in  descending  order, 
the  Sentinel  Butte,  Tongue  River  and  Cannonball  Formations  of  the 
Fort  Union  Group  of  the  Tertiary  System  and  the  Hell  Creel;  and  Fox 
Hills  Formations  of  the  Cretaceous  System.  Older  Mesozoic  and 
Paleozoic  beds  underlie  these  formations  and  consist  primarily  of 
shales,  limestones,  sandstones,  siltstones,  and  evaporites  with 
a  total  thickness  oi  several  thousand  feet.  The  older  formations 
are  deeply  buried  in  the  basin  and  except  for  their  economic  impor¬ 
tance  are  not  discussed  in  this  report. 

2. id  Tne  Sentinel  Butte  Formation,  the  uppermost  bedrock  unit  in 
the  basin,  is  present  only  under  the  Coteau  Du  Missouri  and  is 
lithologically  similar  to  the  underlying  Tongue  River  Formation.  The 
Tongue  River  Formation  is  present  in  the  western  two-thirds  of  the 
basin  and  in  the  Turtle  Mountain.  This  unit  is  a  continental 
deposit  composed  of  interbedded  sandstone,  siltstone,  shale,  clay, 
and  lignite.  Lateral  facies  change  is  characteristic  of  the  unit 
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so  that  detailed  correlation  of  beds  beyond  a  local  area  is  not 
practical.  The  Tongue  Kivar  Formation  varies  from  a  possible 
thickness  greater  than  900  feet  under  the  Coteau  Du  Missouri  to 
a  ieatheredge  near  the  western  shoreline  at  glacial  Lake  Souris, 
i'he  formation  is  exposed  intermittently  in  the  Souris  River  valley 
and  associated  drainages  from  Velva  to  the  confluence  of  the  Souris 
and  Des  Lacs  Rivers.  Tongue  River  exposures  are  present  in  the  lies 
Lacs  River  valley  upstream  from  the  Souris  River  to  a  point  7  miles 
north  of  Kenmare.  The  Cannonball  Formation  underlies  surficial 
deposits  in  a  strip  5  to  15  miles  wide  which  roughly  parallels  the 
western  shoreline  of  glacial  Lake  Souris.  exposures  of  the  Cannon¬ 
ball  Formation  occur  in  the  Souris  River  valley  from  Verendrye  up¬ 
stream  to  Sawyer.  The  unit  is  a  marine  deposit  which  consists  of 
thin,  alternate  beds  of  sandstone,  siltstone,  and  sandy  shale.  The 
total  thickness  of  the  uneroded  Cannonball  Formation  Is  not  known, 
but  the  thickness  of  exposed  beds  in  the  vicinity  of  Sawyer  is  appro:-: 
imately  40  feet.  The  Cretaceous  Hell  Creek  Formation,  with  a  know.: 
tnickness  of  440  feet,  underlies  Tertiary  rocks  in  the  western  part 
of  the  area  and  underlies  surficial  deposits  in  a  narrow  strip  ah  wi: 
j  miles  wide  near  the  center  of  the  basin.  The  formation  consists,  f 
alternate  beds  of  gray  sandstone,  siltstone,  mudstone,  and  soft  •;><  »!-. 
The  Cretaceous  Fox  Hills  Formation  directly  underlies  surficial  .1-  .  s 
in  tile  eastern  one-third  of  the  basin.  The  formation  is  chief!;, 
a  poorly  consolidated,  medium-grained ,  orange-yellow  sanest..::*, 
containing  large  oval  concretions. 


2.19  Hie  eroded  bedrock  surface  has  a  regional  slope  toward  the 
northeast  at  a  gradient  slightly  steeper  than  that  of  the  ground 
surface.  file  depth  of  erosion  into  bedrock  in  the  Souris  and  Des 
lacs  River  valleys  varies  due  to  local  differences  in  geologic  histor 
la-,  great <:••:.  known  *  baunel  erosion  in  bedrock  is  from  Veren.a  ye  up 
the  Souris  md  Des  lacs  Rivers  to  a  lew  miles  north  ot  Kennar*-.  i 
s.  ream  from  Lake  Darling  Dam  and  downstream  from  Verendrye,  Lae 
Souris  River  has  made  little  or  no  incision  in  bedrock.  Maximum 
determined  depth  to  bedrock  in  the  river  valleys  is  in  the  Minot 
area  where  it  is  known  to  exceed  250  feet. 


4.20  The  structural  geology  of  the  Souris  River  basin  has  not  been 
determined  in  detail.  The  regional  subsurface  structure  consists  • 
of  Paleozoic  beds  dipping  to  the  southwest,  truncated  by  Mesozic 
beds  that  dip  less  steeply  to  the  southwest.  The  dip  of  all 
the  beds  is  gentle  and  is  obscured  by  local  variations  in  some 
areas.  The  Tertiary  beds  available  for  study  at  the  surface 
exhibit  local  structural  irregularities  and  lithologic  variations 
that  make  detailed  correlation  and  structural  analysis  questionable. 


2.21  The  basin  is  structurally  stable  and  without  tectonic  dis¬ 
turbances  of  regional  or  local  magnitude.  U.S.  Coast  and  Geodetic 
Survey  (1969)  shows  the  basin  to  lie  in  zone  1  or  a  non-critical 
area  that  could  expect  only  minor  damage  from  any  probable  earth¬ 
quake. 
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2.22  Landslides,  occurring  as  rotational  slump  blocks,  form  prominent. 
! eat a  re  s  along  portions  of  the  valley  walls  of  the  Des  Lacs  River 
valley  and  the  tributary  drainages  that  enter  the  valley  from  the 
west.  rile  landslides  are  most  prominent  where  the  Tongue  River  For¬ 
mation  is  exposed.  These  slides  are  generally  inactive  except  where 
the  toe  of  the  slide  is  being  eroded  or  has  been  excavated  by  man. 

The  slides  are  not  considered  a  natural  hazard  in  their  present 
condition  but  should  lie  considered  a  potential  problem  in  planning 
any  development  in  the  area  that  would  change  the  existing  slopes 
or  drainage  conditions. 

2.23  Ancient  landslides  also  exist  adjacent  to  the  Souris  River 
valley  at  and  upstream  from  the  Lake  Darling  Dam.  The  slides  are 
iarge,  crescent-shaped  slump  blocks  that  persist  \  to  2  miles  away 
from  the  river.  The  slides  developed  prior  to  the  post-glacial 
filling  of  the  rfver  valley  and  are  presently  stable.  The  slides 
do  not  form  a  natural  hazard  and  should  remain  stable  under  almost 
uo.v  conceivable  natural  or  artificial  change  in  the  landscape. 

Lconomlc  Geology 

2.„-«  Sutural  resources  in  the  Souris  River  basin  that  either  have 
economic  value,  have  had  economic  value,  or  have  economic  potential 
include  lignite,  sand  and  gravel,  glacial  till,  glacial  boulders, 
brilk  day,  petroleum,  natural  gas,  salt,  and  groundwater.  Except 
tor  groundwater  which  is  treated  in  a  separate  section,  these 
resources  are  discussed  in  the  following  paragraphs. 

2.23  Lignite :  1. ignite  is  present  in  the  Sentinel  Butte  and  Tongue 

Liver  Formations,  but  its  development  on  a  commercial  basis  is 
restricted  by  irregular  distribution  of  beds,  thinness  of  beds  and 
Liiiiknes.-  of  overlying  cover.  The  only  economically  feasible  method 
of  recovering  the  material  at  present  is  strip  mining.  Three  strip- 
pat.  le  deposits  are  known  in  the  basin  und  are  identified  in  Knox 
et  ,il_.  (1972)  as  the  N'oonan- Kincaid ,  Liobe  and  Velva  deposits.  These 
deposits  are  summarized  as  follows: 


Deposit 


Location 


^Production  In  Estimated 
Fiscal  Year  1975  Reserve  (1972) 


Noonan-Kincaid  Northwest  Burke  Co.  439,739  tons  15,000,000  tons 


Nlobe 


8  miles  west  of 
Kenmare 


undeveloped  146,000,000  tons 


Velva 


13  miles  southwest 
of  Velva 


339,417  tons 


5,000,000  tons 


*  Production  data  obtained  from  Workmen's  Compensation  Bureau  (1975), 
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2.2t>  l  ignite  beds  are  exposed  in  abundance  along  the  walls  of  the 
Pes  Lucs  River  valley  and  occasionally  in  the  Souris  River  valley 
and  its  tributaries  downstream  from  the  mouth  of  the  Des  Lacs  River. 
Lignite  in  the  Souris  River  valley  upstream  from  the  mouth  of  the 
bus  cues  River  is  buried  under  a  mantle  of  glacial  till.  Numerous 
small  abandoned  mine  openings  are  visible  along  the  sides  of  the 
Des  Lacs  River  valley  and  some  of  its  tributaries  for  a  distance 
o:  5  miles  upstream  and  8  miles  downstream  from  Kenmare.  Most  of 
these  are  slope  entry  mines  less  than  2,000  feet  long,  and  nearly 
all  are  presently  caved  and  inaccessible. 

1.11  Sand  and  Gravel:  Sand  and  gravel  deposits  are  abundant  through¬ 
out  the  basin.  Commercial  operations  are  usually  developed  in  river- 
terrace  and  diversion-channel  deposits.  Ice-marginal  and  outwash- 
ehannel  deposits  are  next  in  importance.  Kames,  eskers,  and  over¬ 
riden  ice-contact  deposits  contain  sufficient  material  for  small 
local  projects.  The  southern  part  of  the  Lake  Souris  area  contains 
huge  quantities  of  sand  that  are  essentially  undeveloped.  The 
material  from  nearly  all  deposits  is  adequate  for  road  gravel,  and 
material  from  most  larger  deposits  can  be  processed  for  concrete 
aggregate.  The  largest  aggregate  producer  in  the  basin  is  the 
Minot  Sand  and  Gravel  Company  whose  main  source  of  material  is  large 
river-terrace  deposits  on  the  northwest  side  of  the  city  of  Minot. 
Geologic  maps  included  in  Lemke  (1960)  show  the  locations  of  nearly 
all  known  workable  deposits. 

2.28  Glacial  Till:  Sandy  gravelly  clay  till  is  available  in  unlimited 
quantities.  The  till  is  used  primarily  for  fill  in  highway  construction. 

2.29  Glacial  boulders:  Glacial  boulders  are  scattered  on  the 
surface  throughout  the  Coteau  Du  Missouri,  ground-moraine  plain,  and 
river  terraces.  The  boulders  are  the  main  source  of  riprap  in  the 
basin  and  must  be  collected  from  scattered  piles  cleared  from  farmers' 
fields  or  on  the  surface  of  uncultivated  areas  where  they  are 
naturally  abundant.  Stockpiles  of  oversized  material  screened  from 
the  numerous  gravel  operations  in  the  basin  are  also  important 
sources  of  boulders. 

2.30  Brick  Clay:  Clay  for  brick  manufacture  has  been  mined  in  tha 
past  from  several  localities.  The  clays  were  obtained  from  the  Fort 
Union  Group,  alluvium  and  sediments  of  glacial  Lake  Souris.  No  brick 
is  presently  manufactured  in  the  basin;  however,  huge  reserves  of 
clay  are  available  and  could  be  developed  if  the  manufacture  of 
bricks  in  this  area  again  becomes  profitable. 

2.31  Petroleum:  North  Dakota  became  an  oil  State  in  1951.  >il  was 
not  discovered  in  the  Souris  River  basin,  however,  until  January  1, 

1953.  Recent  production  statistics  obtained  from  the  North  Dakota 
State  Geological  Survey  (1976,  2  references)  show  production  from 
the  basin  in  the  first  half  of  1976  to  be  13,400,203  barrels. 


2.32  Production  from  all  but  two  of  the  fields  is  from  the  Madison 
Croup  of  the  Mississippian  System.  Tire  other  two  produce  from  the 
Spear fish  Formation  of  the  Triassic  System  to  which  the  oil  probably 
migrated  from  the  Madison  Croup.  Beds  of  the  Devonian,  Silurian  and 
Ordovician  Systems  are  considered  to  have  oil  potential  but  are  not 
developed  in  the  basin. 

2.3  3  Gas:  Cas  was  first  found  in  the  basin  in  1908  and  was  developed 
for  local  farm  use  in  the  vicinity  of  Westhope,  Mohall,  Lansford, 
Maxbass  and  Deering.  This  gas  was  obtained  from  wells  ending  in 
the  lower  portion  of  the  glacial  drift  or  underlying  Tongue  River 
Formation.  A  gas  well  was  developed  In  glacial  drift  at  Maxbass  in 
1957,  but  produced  only  a  total  of  665  thousand  cubic  feet  of  gas. 
Private  and  commercial  development  of  this  gas  source  has  been 
discontinued.  Production  records  for  the  oil  fields  In  the  basin 
show  significant  estimated  yields  of  gas;  however,  communication  with 
the  North  Dakota  State  Geological  Survey  indicates  that  the  only 
commercial  recovery  of  gas  in  the  basin  is  by  Energy  Operating  Cor¬ 
poration  located  at  Lignite. 

2.34  Salt :  Thick  deposits  of  salt  occur  in  Mesozoic  and  Paleozic 
beds  west  of  the  Souris  River  basin.  Some  of  the  salt  beds  extend 
Into  the  basin,  but  communication  with  the  North  Dakota  Geological 
Survey  revealed  that  no  salt  Is  produced  in  the  basin. 


Soils 


2.  )5  Soils  in  the  Souris  River  Basin  are  developed  on  parent  materials 
of  glacial  sediments,  recent  alluvium  and,  to  a  small  extent,  outcrops 
of  the  Tongue  River  formation.  In  the  major  project  areas  upstream  from 
Minot,  the  dominant  soils  are  the  Barnes-Svea,  Barnes  and  Williams- 
Bowbells  associations  which  are  brown  to  black,  loamy,  moderatelv  to 
we l L  drained  soils  developed  on  glacial  till  and  the  Zahl-Max-Wil liams- 
Velva  association  which  are  well-drained  loamy  soils  formed  on  the 
till  and  valley  alluvium.  These  soils  all  generally  cohesive  and 
moderately  resistant  to  erosion. 

Groundwater 

2.36  Groundwater  is  an  important  natural  resource  in  the  Souris  River 
basin  where  its  occurrence  and  quality  vary  with  location  and  depth. 
Considerable  detailed  information  on  the  groundwater  conditions  in 
most  areas  of  the  basin  is  available.  Akin  (1947,  1951),  Anderson 
and  Hansen  (1957),  Hansen  (1967),  Hutchinson  and  Pettyjohn  (1971), 

Jensen  (1962),  Lemke  (1960),  Pettyjohn  (1967-2  references,  19b8,  1970) 
and  Simpson  (1929)  are  recommended  sources  of  this  detailed  information. 
The  scope  of  this  study  does  not  warrant  a  presentation  of  more  than 
a  summary  of  groundwater  conditions,  with  emphasis  on  those  features 
most  likely  to  be  affected  by  the  proposed  projects. 
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2.37  Groundwater  in  the  basin  is  obtained  from  glacial  deposits, 
recent  alluvium  and  bedrock  aquifers.  Wells  in  the  glacial  deposits 
are  developed  in  sand  and  gravel  lenses  or  beds,  debris— filled  valleys, 
glacial  outwasli  channels  on  the  till  plains,  and  glaciof luvial 
deposits  in  the  river  valleys.  In  a  few  places  these  aquifers  will 
vield  more  than  500  gallons  per  minute  of  good  quality  water,  but 

such  yields  are  rare.  In  many  places  the  aquifers  are  too  thin,  are 
of  small  areal  extent,  or  the  rate  of  natural  recharge  is  too  slow 
to  provide  sustained  yields  of  more  than  a  few  gallons  per  minute. 
Shallow  or  surficial  deposits  of  sand  and  river-valley  aquifers 
generally  produce  water  of  good  quality,  but  water  from  the  more 
deeply  buried  aquifers  commonly  contains  objectionable  concentrations 
of  iron,  sulfate  and  dissolved  solids. 

2.38  Development  of  recent  alluvium  is  restricted  to  the  river 
valleys.  The  alluvium  is  generally  thin  and  is  not  considered  an 
important  source  of  water. 

2.39  bedrock  aquifers  in  the  basin  consist  of  the  Cretaceous  Dakota 
Group,  Fox  Hills  and  Hell  Creek  Formations,  and  Tertiary  Fort  Union 
Group.  Water  from  the  Dakota  Group  is  generally  saline  and  is  used 
mainly  for  pressurizing  oil  fields.  Water  from  the  Fox  Hills  and 
Hell  Creek  Formations  is  a  soft  sodium  bicarbonate  type.  The  water 
is  of  poor  quality  and  not  recommended  for  human  consumption.  The 
Fort  Union  Group  produces  water  from  sandy  phases  and  lignite  beds. 
Yields  from  this  source  are  generally  small.  The  water  is  generally 
a  sodium  bicarbonate  or  sodium  chloride  type  and  is  not  recommended 
for  human  consumption.  Gas  is  present  with  the  water  in  the  Fort 
Union  Group  and  basal  drift  aquifers  in  eastern  Renville  and  western 
Bottineau  Counties.  When  sufficient  gas  is  present,  it  lifts  the 
water  in  a  well  to  the  ground  surface  and  causes  the  well  to  flow. 

This  gas-lift  phenomenon  was  once  common  in  the  area  but  has  decreased 
appreciably  with  development  of  the  aquifer. 

2.40  Recharge  to  glacial  aquifers,  which  are  the  best  sources  of  good 
quality  water  in  the  basin,  is  slow  and  consists  of  local  precipitation 
or  infiltration  from  stream  flow  and,  in  some  cases,  bedrock  aquifers. 
Therefore,  development  of  these  aquifers  must  be  planned  and  monitored 
carefully  so  that  a  continuous  supply  of  water  may  be  maintained.  For 
this  reason,  large  quantities  of  good-quality  wate.  are  generally  not 
available  for  industrial  or  irrigation  uses.  In  general,  the  gently 
rolling  till  plains  of  the  basin  are  recharge  areas  where  water  can 
collect  and  seep  to  the  subsurface.  The  eastern  slope  of  the  Coteau 

Du  Missouri  and  the  Des  Lacs  River  valley  form  a  regional  discharge 
area  referred  to  as  the  Des  Lacs  Artesian  Discharge  Area  in  Hutchinson 
and  Pettyjohn  (1971).  This  area  is  characterized  by  numerous  springs 
and  flowing  wells.  Throughout  most  of  its  length,  the  Souris  River 
valley  is  a  discharge  area;  however,  the  quantity  of  water  discharged 
into  the  valley  is  small  due  to  the  low  permeability  of  the  surround¬ 
ing  sediments.  Also,  the  Souris  River  loses  water  by  seepage  to  some 
of  the  major  river  valley  aquifers  in  the  Minot  area  and  is  an  important 
source  of  recharge  for  those  aquifers. 


2.41  Sufficient  groundwater  sources  have  been  developed  throughout 
the  basin  to  maintain  adequate  municipal  and  domestic  supplies, 
although  in  some  cases  the  quality  of  the  water  in  domestic  wells 
probably  does  not  meet  standards  recommended  by  the  U.S.  Public  Health 
Service.  The  largest  user  of  water  in  the  basin  is  the  city  of 
Minot,  which  obtains  adequate  water  supplies  from  the  Souris  River 
and  from  buried-channel  and  glaciof luvial  aquifers  known  as  the 
Minot,  North  Hill,  South  Hill,  Northwest  buried-channel.  Lower 
Souris  and  Sundre  aquifers.  The  combined  aquifer  system  has  a  large 
areal  extent  and  storage  capacity,  but  unmanaged  withdrawals  could 
easily  exceed  natural  recharge.  Therefore,  the  aquifers  must  be 
properly  managed  to  insure  a  continued  supply  of  water  for  the  future. 
Pettyjohn  (1967,  1968  and  1970)  has  detailed  information  on  the 
aquifers  in  the  Minot  area. 

2.42  The  area  that  would  be  affected  by  the  proposed  project  is  that 
portion  of  the  Souris  River  valley  upstream  from  Burlington.  One 
aquifer,  referred  to  as  the  Burlington  aquifer  in  Hutchinson  and 
Pettyjohn  (1971),  extends  about  3  miles  up  the  Souris  River  valley 
from  Burlington.  The  aquifer  extends  nearly  the  full  width  of  the 
valley  and  has  a  maximum  known  thickness  of  about  88  feet.  The 
aquifer  probably  would  provide  an  adequate  municipal  supply  for 
Burlington  or  sustain  a  small  irrigation  system. 

2.43  Cross  sections  of  the  Souris  River  valley  between  Burlington 
and  the  international  boundary,  presented  in  Hutchinson  and  Pettyjohn 
(1971),  show  that  the  valley  fill  generally  ranges  from  70  to  125 
feet  in  thickness  and  consists  mainly  of  silt  and  clay  with  a  few 
small  deposits  of  sand.  Only  a  few  domestic  and  stock  wells  are 
developed  in  this  area.  Many  wells  are  less  than  20  feet  deep  and 
developed  in  sand  and  gravel.  Several  wells  near  the  valley  walls 
yield  water  from  the  Fort  Union  Group.  Generally,  each  homestead  has 
shallow  and  deep  wells.  The  shallow  wells  produce  hard  water  for 
culinary  purposes.  The  deep  wells,  developed  in  the  Fort  Union 
Group,  produce  soft  water  for  other  domestic  uses.  Either  well  may 
be  used  for  stock.  Groundwater  from  the  Souris  River  valley  aquifers 
in  this  area  is  believed  to  be  discharging  into  the  stream,  but 

tiie  quantity  of  water  is  small  and  from  spring  to  fall  is  probably 
lost  to  evapotranspiration. 

Unique  Geologic  Features 

2.44  The  Souris  River  basin  includes  some  geologic  features  that 
could  be  considered  unique  on  a  regional  or  continental  scale.  On 

a  basin  scale,  however,  they  are  major  land  forms  for  which  the  term 
geologic  feature  is  misleading.  Although  some  persons  or  groups 
may  consider  a  particular  exposure  or  glacial  deposit  unusual  or 
rare,  no  feature  in  the  basin  in  known  to  be  generally  accepted  as 
unique. 
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'..,s  Within  the  United  States  the  primary  channel  of  the  Souris 
River  averages  about  80  feet  in  top  width  and  12  feet  in  depth. 

The  top  width  in  the  Minot  area  varies  from  50  to  90  feet.  Due 
to  meanders,  the  river's  length  is  about  twice  that  of  the  valley 
through  which  it  winds.  Average  slopes  in  various  reaches  of  the 
Souris  River  in  North  Dakota  are  as  follows: 

Western  international  boundary 

(mile  512.7)  to  Minot  (mile  377.7)  0.47  foot  per  mile 

Minot  to  Towner  (mile  254.8)  0.76  foot  per  mile 

Towner  to  eastern  international 
Doundarv  (mile  154.5)  0.42  foot  per  mile 

The  portion  of  the  Des  Lacs  River  extending  from  Foxholm  to  its  con¬ 
fluence  with  the  Souris  River  is  20  miles  long,  with  an  average 
channel  width  of  30  feet  and  an  average  channel  depth  of  5  feet. 

Surface  Water  Uses 

2.  '-9  Present  surface  water  uses  and  demands  are  given  in  the  following 
paragraphs : 

2.50  Canada:  The  Province  of  Saskatchewan  has  the  right  to  use  up 
to  50  percent  of  the  water  originating  in  the  Saskatchewan  portion  of 
the  Souris  basin,  but  the  flow  at  the  Saskatchewan-North  Dakota 
border  near  Sherwood  should  be  not  less  Char  4  cubic  feet  per  second 
(cfs)  when  possible.  If  Canada  exercised  its  rights  to  one-half 

of  the  water  originating  in  Saskatchewan,  the  quantity  of  water 
available  to  water  users  in  North  Dakota  would  be  significantly 
dec  teased.  Each  year.  North  Dakota  must  also  deliver  to  the  Province 
of  Manitoba  during  June  through  October  6,069  acre-feet  of  water,  so 
tar  as  practicable,  at  a  rate  of  20  cfs  at  the  Westhone  crossing. 
Detailed  information  concerning  the  cited  committments  for  water 
rights  is  contained  in  the  International  Joint  Commission  (IJC)  Order 
dated  March  19,1958. 

2 . 5 1  Municipal  and  Industrial:  There  are  approximately  101,000 
people  living  in  the  North  Dakota  portion  of  the  Souris  River  basin. 
Thirty-three  communities  with  a  total  population  of  about  58,800 
have  water  supply  systems  and  all  use  groundwater  as  a  source  of 
supply,  with  Minot  and  Westhope  using  Souris  River  water  to  augment 
groundwater  supplies.  Minot,  which  has  a  population  of  slightly 
over  32,000,  is  the  major  population  center  and  has  a  water  rights 
claim  of  up  to  6,900  acre-feet  of  water  annually  from  the  Souris 
River,  subject  to  prior  appropriation  by  the  USFWS  for  the  Upper  Souris 
and  J.  Clark  Salyer  refuges.  This  water  from  the  Souris  River  supplies 
about  one-third  of  the  4.5  million  gallons  per  day  average  use  for 
Minot,  which  also  has  a  contract  to  supply  water  to  the  Minot  Air 
Force  Base.  Westhope,  with  a  population  of  about  700,  has  water 
rights  of  1.86  acre-feet  per  day  from  the  Souris  River.  No  data  are 
available  on  how  much  Westhope  takes  from  the  river,  but  the  demand 

is  small.  Industry  is  normally  confined  to  the  major  urban  areas, 
and  present  use  of  water  from  the  Souris  is  minor. 


Rural ;  Domestic  use,  including  communities  without  municipal 
supply,  in  nusteads ,  and  the  rural  populace,  may  take  as  much  as  2.1 
million  gallons  per  Jay  which  is  obtained  almost  exclusively  from 
groundwater  sources.  Livestock  requirements  could  have  a  gross 
.lencmd  of  about  4.3  million  gallons  per  day.  This  demand  is  well 
distributed  throughout  the  basin  and  would  be  principally  supplied 
from  groundwater  sources  with  surface  water  being  used  where  available. 

Irrigat  *  ,n:  At  this  time,  irrigation  is  of  relatively  little 
importance  in  the  Souris  basin  because  of  a  shortage  of  available 
water.  The  principal  existing  users  of  surface  water  for  irrigation 
are  tiie  Judge  A.  M.  Christianson  irrigation  project  and  the  Eaton 
Flood  Irrigation  hist. let.  The  Judge  A.  M.  Christianson  project  is 
located  near  the  junction  of  the  Des  Lacs  and  Souris  Rivers  and  has 
permits  to  divert  up  to  2,428  acre-feet  of  water  from  the  Souris 
and  Des  Lacs  Rivers.  The  Eaton  Flood  Irrigation  District  near 
iowner,  North  Dakota,  has  a  permit  to  flood  irrigate  8,000  acres  of 
native  grass  haylanu  witli  approximately  10,000  acre-feet  of  Souris 
water  each  spring.  The  State  of  North  Dakota  has  granted  permits 
tor  the  annual  use  of  1,146,000  acre-feet  of  water  for  irrigation 
in  the  Souris  basin.  Of  this,  approximately  1,320,000  acre-feet 
were  granted  to  occur  under  the  Garrison  Diversion  plan.  The 
c it v  ol  Minot  also  nas  an  agreement  with  the  Garrison  Diversion 
Unit  to  receive  up  to  23,000  acre-feet  for  municipal  supply. 

.  Vt  Migratory  Waterfowl:  The  USFWS  operates  and  maintains  three 
national  wildlife  refuges  in  the  Souris  basin.  The  impoundments  in 
Liie  refuges  have  an  aggregate  storage  volume  of  about  213,300  aere- 
leeL.  Lake  Darling  is  the  largest,  having  about  112,000  acre-feet 
n  star. ice.  I'be  USFWS  has  acquired  appropriative  water  rights  under 
North  Dakota  statutes  which  are  dedicated  to  creating  favorable 
environments  tor  waterfowl.  Water  for  any  other  purpose  is  available 
only  Iv  agreement  with  the  Service.  Evaporation  from  these  impound¬ 
ments  during  a  normal  year  would  be  about  35  inches  and  at  optimum 
wool  levels  would  be  about  67,000  acre-feet  of  water.  This  evapora¬ 
tive  loss  makes  t  lie  LSFVS  the  largest  single  consumptive  water  user 
in  the  North  Dakota  portion  of  the  Souris  River  basin. 

WATER  DUALITY  OF  Till7.  SOURIS  RIVER 

2.55  The  waters  of  the  Souris  River  are  marginal  in  respect  to  both 
quality  and  dependability  ol  supply.  Flows  are  highly  variable, 
with  annual  runoff  at  Minot  ranging  from  a  low  of  940  acre-feet  in 
1931  and  1937  to  a  high  of  801,000  ac re-feet  in  1976,  Flows  are 
usually  greatest  in  April  and  May  due  to  runoff  from  snowmelt  and 
general  spring  .  ui.it: .  Flows  are  generally  very  low  during  fall  and 
winter  with  periods  ol  no  flow  occurring  often,  sometimes  extending 
for  days  and  months  at  a  time.  Water  quality  data  for  two  days  from 
the  Sherwood  sumpl in«  stations,  where  the  Souris  River  enters  North 
Dakota,  is  shown  in  table  2.  These  two  days  are  considered  to  be 
representative  of  high  and  low  flow  conditions.  The  region  is 
characterized  bv  thousands  of  small,  undrained  or  poorly  drained 
shallow  prairie  potholes  which  store  much  of  the  runoff.  These 
potholes  constitute  about  90  percent  of  the  surface  water  area  in 
the  North  Dakota  portion  of  the  basin. 
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TABLE  2  -  CLASS  IA  MATER  QUALITY  REQUIREMENTS 


Substance  or 
Characteristics 

North  Dakota 
Limitation 

Water  Quality  Data 
Sherwood  Station 

21  .Jan  1975 
Discharge 

5.1  cfs 

15  May  1975 
Discharge 

4280  cfs 

Ammonia  (un-ionized 

)  .02  mg/1 

.76  mg/1 

.06  mg/1 

as  N  (Diss) 

Arsenic  (total) 

.05  mg/1 

- 

- 

Barium  (Diss) 

1.0  mg/1 

- 

- 

Boren  (Diss) 

0.5  mg/1 

.31  mg/1 

.2  mg/1 

Cadium  (total) 

.01  mg/1 

- 

- 

Chlorides  (Diss) 

175  mg/1 

85 

7.5 

Chromium  (total) 

.05  mg/1 

- 

- 

Copper  (total)  (1) 

.05  mg/1 

- 

- 

Cyanides  (total) 

.005mg/l 

- 

- 

Lead  (Diss)  (1) 

.05  mg/1 

- 

- 

Nitrates  (N)  (Diss) 

(2)  1.0  mg/1 

1.2  mg/1 

.41  mg/1 

Phosphates  (P)  (Diss) (2)  0.1  mg/1 

- 

- 

Xinc  (total)  (1) 

1.0  mg/1 

- 

- 

Selenium  (total) 

.01  mg/1 

- 

- 

Polychlorinated 

.001mg/l 

- 

- 

Biphenyls  (total) 

Dissolved  Oxygen 

5.0  mg/1 

2.3  mg/1 

7.3  mg/1 

(not  less  than) 

pH 

7.0-8. 5 

7.4 

7.8 

Temperature 

85  degrees  32  degrees  F 
F  Max.  Increase 
not  more  than  5 
degrees  F  above 
natural  background 
conditions 

57  degrees  F 

Eec.al  Col  i form 

Not  exceed  10  Result  8  Result 

geometric  based  on  based  on 

mean  of  colony  colony 

200  per  count  count  outside 

100  ml  outside  range 

based  on  a  range 

minimum  of 

not  less  that  5  samples 
obtained  during  separate 

24-hour  periods  for  any 

30-day  period,  nor  shall  10  percent 
of  total  samples  exceed  400  per  100 
ml.  Only  applies  to  recreational 
season  1  May  to  30  Sept. 

Sodium 

60%  of  40 

total  cations 
as  m  Eg./l 

31 

Phenols 

.01  mg/1 

- 

- 

Sulfates  (Diss) 
Total  Chlorine 

450  mg/1 

.01  mg/1 

270 

84 

Residual 

Mercury  (Total) 

.002mg/l 

- 

- 

(1)  More  restrictive  criteria  may  be  necessary  to  protect  fish  and 
aquatic  life 


(2)  Standards  for  nitrates  &  phosphates  are  intended  as  guideline  limits . 
Department  reserves  right  to  review  and  to  set  specific  limitations. 
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2.56  The  concentrations  of  chemical  and  biological  constituents  of 
the  surface  waters  vary  greatly  with  flow.  Dissolved  oxygen  often 
drops  to  zero  during  winter  ice  cover  conditions.  The  North  Dakota 
State  Health  Department  has  observed  that  variability  in  stream  flows 
is  an  important  factor  to  be  considered  in  water  quality  control. 

Based  on  their  stream  monitoring  and  sampling  program,  they  have 
noted  that  stream  water  quality,  following  spring  thaw  runoff  or 
rains  and  during  high  flows,  will  usually  have  the  following 
characteristics  as  compared  to  low  flow  conditions:  (1)  increased 
coliform  counts  (2)  lower  total  dissolved  solids,  and  (3)  generally 
no  drop  in  phosphates  corresponding  to  the  lower  total  dissolved 
solids. 

WATER  QUALITY  OF  THE  DES  LACS  RIVER 

2.57  The  water  qualitv  and  flow  regime  of  the  Des  Lacs  River  is 
similar  to  that  of  the  Souris  River  in  that  its  water  quality  is 
adversely  affected  by  seasonal  low  flow  periods  and  the  influence 
of  wildlife  refuge  impoundments. 

2.58  The  Des  Lacs  WR  on  the  upper  Des  Lacs  River  contains  8 
low-head  dams  which  serve  to  regulate  water  levels  and  also  provide 
some  flow  regulation  from  Upper  Des  Lacs  Lake,  which  in  the  largest 
and  uppermost  of  the  impoundments.  The  water  quality  of  these  impound¬ 
ments  and  the  Des  Lacs  River  was  investigated  by  the  Environmental 
Protection  Agency  (EPA)  during  the  1969  Souris  River  Basin  Water 
Quality  Studv  It  was  found  that  the  shallow  refuge  impoundments,  in 
combination  with  the  high  nutrient  concentrations  and  lush  growths  of 
emergent  aquatic  vegetation,  contribute  to  frequent  algal  blooms.  Algal 
blooms  and  other  plant  growth  remove  nutrients  from  the  water  which  may 
be  incorporated  into  bottom  sediments  when  the  plants  die  and  settle 

to  the  bottom.  Large  amounts  of  organic  detritus  present  in  the  refuge 
impoundments  exert  an  oxv_,en  demand  which  results  in  low  dissolved 
oxygen  concent  rat  ions . 

2.59  Benthic  samples  taken  on  the  Des  Lacs  River  contained  numbers  and 
kinds  of  organisms  indicative  of  eutrophic  conditions.  Water  qualitv 
improves  in  the  lower  reaches  of  the  Des  Lacs  River  below  the  refuge 
impoundments.  Pollution-intolerant  organisms  were  observed  near  the 
confluence  with  the  Souris  River,  indicating  that  the  river  had 
recovered  sufficiently  to  support  sensitive  organisms  throughout 

the  year. 

2.60  Water  quality  data  for  the  Des  Lacs  River  at  the  Foxholm  gage 
ire  shown  in  table  2A.  The  data  shown  are  arbitrarily  selected  but 
are  indicative  of  water  quality  conditions  during  ice  cover,  high 
flow  conditions  during  spring  runoff  and  for  a  low  flow  period  during 
late  summer. 
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TABLE  2A  -  DES  LACS  RIVER 

WATER  QUALITY  SAMPLING 

DATA 

Substance  or 
Characteristic 

Water  Quality  Data 
Foxholm  Station 

Date 

10  Dec. 

1975  22  Apr.  1975 

7  Aug.  1975 

Flow 

17  cfs 

1280  cfs 

59  cfs 

Specific  Conductance 
(micro-ohms) 

1500 

405 

1110 

PH 

7.7 

7.8 

8.4 

Temperature  (Deg  C) 

0 

2.0 

22.0 

Hardness  (Ca,Mg) 

490 

150 

350 

Alkalinity  (CaCC^) 

370 

85 

305 

Carbon  Dioxide  (CO2) 

14 

- 

- 

Sulfate  (SO^) 

480 

110 

300 

Chloride  (Cl) 

22 

12 

12 

Silica  (Si02) 

9.1 

3.2 

10 

Dissolved  Solids 

1140 

337 

796 

Boron  (B) 

.080 

0 

.48 

1 ron  (Fel 

.02 

.68 

.19 

Manganese  (Mn) 

2.60 

.1 

.01 

Nitrate  (N) 

- 

3.4 

1.0 

Orthophosphorus  (P) 

- 

.13 

- 
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North  Dakota  Stream  Classification 


3 .  fi  1  the  State  of  North  Dakota  has  classified  the  Souris  River  as 
a  1A  Stream.  The  quality  of  waters  in  this  class  permits  the  pro¬ 
pagation  and/or  life  of  resident  fish  species  and  the  waters  are 
suitable  for  boating,  swimming,  and  other  water  recreation.  The 
treatment  for  municipal  use  tuay  require  softening,  and  the  treated 
water  is  required  to  meet  bacteriological,  physical,  and  chemical 
requirement s  of  the  State  Health  Department  for  municipal  use.  The 
quality  of  the  water  also  permits  its  use  for  irrigation,  stock 
watering,  and  wildlife  use  without  injurious  effects.  The  require¬ 
ments  of  this  IA  class  of  water  are  as  shown  in  table  2.  For  a 
discussion  of  Lake  Darling's  classification,  see  paragraphs  2.71-2.73. 

Water  Quality  Stations 

2.62  Current  data  (data  provided  from  the  U.S.  EPA  STORET  system) 
show  51  water  quality  stations  in  the  Souris  River  basin  upstream 
from  and  including  the  station  at  Westhope,  North  Dakota.  Of  these 
stations,  22  are  on  lakes,  16  are  located  on  tributaries,  and  13  are 
on  the  mainstem  of  the  Souris  River.  The  D.S.  Geological  Survey, 

North  Dakota  Game  and  Fish  Department,  North  Dakota  State  Department 
of  Heal tfi.  And  Environment  Canada,  Water  duality  Branch  are  the 
principal  reporting  agencies.  The  Corps  of  Engineers,  St.  Paul 
District,  provides  funding  for  several  of  the  stations. 

2.63  The  lake  data  being  taken  are  generally  restricted  to  dissolved 
oxygen  concentrations  on  a  yearly  basis.  Most  of  the  tributaries 
are  sampled  on  a  quarterly  basis  with  several  being  on  a  monthly 
basis.  The  data  for  the  major  mainstem  stations  are  usually  taken 

on  a  monthly  basis  with  some  of  the  physical  parameters  such  as 
temperature  and  specific  conductance  taken  on  a  daily  basis. 

Sources  of  Pollution 

2.64  There  are  no  municipalities  discharging  untreated  wastes  into 
the  Souris  River  or  its  tributaries  in  North  Dakota.  The  generally 
accepted  method  of  waste  treatment  in  this  area  is  the  waste 
stabilization  pond  system.  State  designed  standards  require  that 
these  facilities  provide  a  minimum  of  180  dav  storage.  Those 
municipalities  not  presently  meeting  the  180  day  storage  require¬ 
ment  will  be  upgrading  their  systems  in  the  near  future.  Discharges 
are  allowed  only  after  effluent  quality  standards  are  met  and  State 
approval  is  granted.  It  is  the  oolicv  of  the  State  and 
municipalities  that  discharges  not  occur  during  the  winter  period 
when  the  streams  are  Ice  covered  and  flows  are  low. 


Industrial  wastes  are  considered  to  be  minor.  North  Dakota 
;  ,  ...it  a  highly  industrialized  State,  and  the  State  has  only  16 
permits  that  are  considered  to  be  major  industrial  waste  di, charge 
permits.  All  permits  for  industry,  major  and  minor,  have  been 
issued.  In  general,  all  industries  are  in  compliance  with  their 
permit  conditions. 

i.or>  Non-point  source  pollution  is  a  major  factor  to  be  considered 
in  the  water  quality  of  the  streams  in  the  Souris  basin.  Ihe  North 
Dakota  State  Health  Department  has  noted  that  the  quality  of  surface 
waters  has  not  improved  comparatively  with  the  rapid  advances  that 
iiave  been  made  by  municipalities,  industries  and  other  point  sources 
in  providing  adequate  treatment  of  their  wastes.  The  North  Dakota 
health  Department  has  estimated  total  nitrogen  (N)  and  phosphorus  ( • 1  j 
for  both  point  and  non-point  sources  in  the  basin.  These  data  are 
shown  in  table  3.  Data  show  that  the  non-point  sources  account  for 
o8  percent  of  the  total  N  and  82  percent  of  the  total  P.  Reduction 
in  these  loadings  from  non-point  sources  will  require  improved  land 
treatment  practices  which  will  be  costly  and  will  take  a  relatively 
long  time  to  implement. 


TABLE  3 


Nutrient 

Sources  in  the  Souris 

River  Basin 

Total  N 

Total  P 

Source 

Million 

lb/yr 

Million  lb/yr 

Point 

.31 

.15 

Non-po int 

2.26 

.69 

Total 

2.37 

.84 

Water  Q.iality  oi  Existing  Reservoirs 


-•h  About  230  dams  and  reservoirs  have  been  constructed  in  the  North 
Dakota  portion  of  the  Souris  River  basin.  One-hundred-and-f orty-tvo 
of  these  dams  have  individual  storage  capacities  of  less  than  5^ 
acre-feet.  The  ir.pr. undment s  constructed  in  the  three  migratory 
waterfowl  refuges  *  v  the  12 . S .  Fish  and  Wildlife  Service  constitute 
the  principal  stota^e  in  the  basin.  The  morphometry  of  the  principal 
mainstem  Souris  a.  Dos  Lacs  River  impoundments  is  shown  in  table  1. 


r 


Principal  Mainstem 


TABLE  4 

Souris  and  lies  Lacs  River  Impoundments 


Reservoir 

Surface 

Maximum 

Mean 

River 

Capac ity 

Area 

Depth 

Depth 

Impoundment 

Mile 

Acre-Ft . 

Acres 

Ft. 

Ft. 

Sour i r,  River 

USFWS  Service 

47]  .1 

3,224 

728 

16.5 

4.4 

Dam  41 

USFWS  Service 
Lake  Darling 

429.9 

121,600 

11,800 

25.9 

11.3 

USFWS  Service 
Dam  A 

429.0 

114 

57.5 

4.5 

2.0 

USFWS  Service 
Dam  B 

427.7 

252 

193 

4 

1.3 

USFWS  Service 
Dam  C 

426.6 

258 

135 

5.5 

1.9 

USFWS  Service 
Dam  87 

425.  7 

1,320 

323 

16.0 

4.1 

USFWS  Service 

Dam  96 

416.7 

2,884 

943 

15.0 

3.1 

Eaton  Dam 

269.7 

1,650 

_ 

_ 

_ 

USFWS  Service 

Dam  1 

205.0 

1,000 

““ 

USFWS  Service 

Dam  320 

194.0 

10,000 

2,666 

9.9 

3.7 

USFWS  Service 

Dam  326 

195.7 

5,500 

3,129 

7.7 

1.8 

USFWS  Service 
Dam  323 

179.9 

5,371 

3,115 

9.0 

1.7 

USFWS  Service 

Dam  341 

171.12 

5,050 

2,341 

8.0 

2.1 

USFWS  Service 
Dam  357 

155.4 

21,600 

6,842 

10.4 

3.2 

Des  Lacs  River 

USFWS  Service 

38,000 

4,700 

10.0 

8.1 

Upper  Des  Lacs 
Lake 

USFWS  Service 

278 

136 

5.0 

2.0 

Dam  2 


Primary 

Purpose 


Migratory 

waterfowl 

refuge 

Migratory 

waterfowl 

refuge,  water 

storage 

Migratory 

waterfowl 

refuge 

Migratory 

waterfowl 

refuge 

Migratory 

waterfowl 

refuge 

Migratory 

waterfowl 

refuge 

Migratory 

waterfowl 

refuge 

Irrigation 

Migratory 

waterfowl 

refuge 

Migratory 

waterfowl 

refuge 

Migratory 

waterfowl 

refuge 

Migratory 

waterfowl 

refuge 

Migratory 

waterfowl 

refuge 

Migratory 

waterfowl 

refuge 


Migratory 

waterfowl 

refuge 

Migratory 

waterfowl 

refuge 
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TABLE  4 
(cont. ) 

Principal  Mainstem  Souris  and  Des  Lacs  River  Impoundments 


Impoundment 

River 

Mile 

Reservoir 
Capacity 
Acre-Ft . 

USFWS  Service 

Pam  .. 

49 

USFWS  Service 

Dam  4 

4,900 

USFWS  Service 

Dam  4  A 

55 

USFWS  Service 

Dam  5 

140 

USFWS  Service 

Dam  6 

426 

USFWS  Service 

Dam  7 

870 

USFWS  Service 
Dam  7A 

1,858 

USFWS  Service 

Dam  8 

349 

Judge  A.M. 

Christianson 

Project 

Unit  1 

Unit  2 

370 

320 

Surface 

Area 

Acres 

Maximum 

Depth 

Ft. 

Mean 

Depth 

Ft. 

Primary 

Purpose 

44 

3.0 

1.1 

Migratory 

waterfowl 

refuge 

715 

7.6 

6.8 

Migratory 

waterfowl 

refuge 

31 

4.0 

1.8 

Migratory 

waterfowl 

refuge 

130 

3.5 

1.1 

Migratory 

waterfowl 

refuge 

239 

4.5 

1.8 

Migratory 

waterfowl 

refuge 

172 

7.5 

Migratory 

waterfowl 

refuge 

264 

8.2 

Migratory 

waterfowl 

refuge 

114 

9.0 

Migratory 

waterfowl 

refuge 

Irrigation 
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2.68  These  shallow  impoundments  have  an  influence  on  the  water  quality 
of  the  Souris  River.  The  Environmental  Protection  Agency  investigated 
conditions  in  Souris  basin  during  the  summer  and  fall  of  1969.  A 
summary  of  the  conclusions  of  their  report  is  that  water  quality 
conditions  reflected  a  river  and  impoundment  system  which  were 
basically  eutrophic.  Nutrient  conditions,  especially  phosphorus, 

were  adequate  to  support  algal  blooms,  and  intense  blooms  of  blue- 
green  algae  have  occurred,  causing  nuisance  conditions.  Background 
levels  of  degradable  org.anic  materials  derived  from  decaying  vegetation 
in  the  shallow  fish  and  wildlife  impoundments  exerted  a  significant 
oxygen  demand  resulting  in  depressed  dissolved  oxygen  concentrations 
at  some  locations. 

2.69  Biochemical  Oxygen  Demand  (BOD)  was  also  determined  for  the  waters 
and  was  found  to  be  relatively  uniform  with  BOD^  sample  values  ranging 
from  a  minimum  of  1.8  rag/1  in  Lake  Darling  to  a  maximum  of  7.0  mg/1 

in  the  downstream  J.  Clark  Salyer  Refuge.  Mean  BOD^  values  ranged 
from  2.0  to  4.4  ing/1,  and  rate  constants  varied  from  0.06  to  0.23  mg/1, 
with  a  median  value  of  0.16  for  the  Souris  River.  Ultimate  BOD  ranged 
from  3.2  to  6.3  mg/1,  with  an  average  value  of  about  4.5. 

2.70  Bottom  sediment  samples  were  also  analyzed  during  this  survey. 

Dry  weight  organic  carbon  in  the  sediments  ranged  from  0.70  to  9.7 
percent;  dry  weight  organic  nitrogen  ranged  from  0.05  to  0.90  percent; 
and  phosphorus  varied  from  0.026  to  0.18  percent.  The  sediments  were 
characterized  by  large  amounts  of  organic  detritus  and  vegetative 
material.  The  sediments  from  Lake  Darling  appeared  to  have  a  greater 
deposition  of  organic  detritus. 

-2.71  Lake  Darling:  Recent  survey  data  by  tiie  U.S.  Environmental 
Protection  Agency  (EPA)  indicate  that  Lake  Darling  is  eutrophic  and 
ranked  last  in  overall  trophic  quality  (six  parameters)  when  compared 
with  13  other  North  Dakota  lakes  in  1974.  For  the  year  1974,  total 
phosphorus  loading  to  Lake  Darling  was  0.48  g/m^/yr  or  1.6  times 
that  proposed  by  Vollenweider  as  a  "dangerous"  limit  for  eutrophic 
loadings,  i.e.,  it  would  result  in  eutrophic  conditions  in  a  natural 
lake  with  similar  mean  length  and  mean  hydraulic  retention  time  (1.4 
years).  It  was  also  estimated  that  91  percent  of  the  total  phosphorus 
loading  and  77.5  percent  of  the  total  nitrogen  loading  were  from 
non-point  sources  upstream  of  Lake  Darling. 

2.72  Lake  Darling  currently  experiences  intense  algal  blooms  during 
the  summer.  These  blooms  are  composed  almost  entirely  of  the  blue- 
green  alga  Aphanizomenon  flos-aquae  (Ulrich  and  Pfeifer,  1976).  Die¬ 
offs  accompanying  algae  blooms  exert  high  demand  on  dissolved  oxygen 
and  can  cause  the  deeper-water  areas  of  the  lake  to  become  anoxic. 

If  die-offs  are  rapid  and  large  enough,  dissolved  oxygen  can  be  reduced 
to  a  point  where  fish  and  invertebrates  are  stressed,  even  to  the 
point  of  death. 
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2.73  Low  dissolved  oxygen  conditions  have  been  a  problem  in  the  past 
in  Lake  Darling,  especially  during  the  winter  when  reduced  photo- 
syntnetic  activity  coupled  with  increased  sediment/water  ratios  due 
to  drawdown  can  lead  to  "winterkill"  conditions.  Such  a  situation 
occurred  in  1967  when  low  dissolved  oxygen  resulted  in  a  die-off  of 
many  walleye,  northern  pike,  yellow  perch,  and  white  suckers.  At 

the  time  of  the  die-off,  the  water  level  was  at  elevation  1593.6 
in  anticipation  of  spring  flood  storage. 

Downstream  of  Lake  Darling 

2.74  The  area  between  Lake  Darling  and  Baker  Bridge  (downstream 
extent  of  Upper  Souris  NWR)  is  a  composite  of  meandering  river  and 
impounded  marsh  units.  This  stretch  of  river,  extending  to  the 
confluence  with  the  Des  Lacs  River,  is  influenced  heavily  by  dis¬ 
charges  from  Lake  Darling  and  the  marsh  impoundments.  Table  4A 
shows  the  influence  of  Lake  Darling  Reservoir  on  flow  and 
selected  water  quality  parameters. 

2.75  In  October  1975,  the  algal  concentrations  below  Lake  Darling 
were  measured  at  about  9,600/ml  indicating  the  excessive  bloom  condi¬ 
tions  in  Lake  Darling  at  that  time.  Comparable  concentrations  were 
noted  downstream  to  the  junction  of  the  Des  Lacs.  Phytoplankton  in 
this  reach  were  characteristic  of  organically  polluted  waters  (Ulrich 
and  Pfeifer,  1976). 

2.76  The  raacroinvertebrates  collected  in  this  reach  had  a  similar 
pollution  index  value  to  those  for  most  reaches  of  the  river,  i.e., 
were  indicative  of  enriched  conditions. 

2.77  In  general,  the  substrate  of  the  Souris  River  consists  primarily 
of  silt,  sand,  and  organic  muck.  Very  little  rock/gravel  substrates 
exist  except  below  low  head  dams  where  the  increased  velocity  results 
in  a  cleansing  action. 

2.78  The  river  reach  from  Turlington  to  Minot  has  already  been  subject 
to  clearing  and  snagging  in  association  with  the  Minot  channel  project. 
The  number  of  macroinvertebrates  collected  in  this  segment  were  similar 
to  those  within  the  NWR.  However,  from  the  confluence  of  the  Des  Lacs 
downstream  to  Sawyer,  the  total  number  of  individuals  and  taxa  collected 
were  less  than  those  found  in  upstream  reaches.  The  most  severely  de¬ 
graded  reach  was  from  the  Minot  Water  Treatment  plant  (river  mile  384.1) 
to  at  least  16  miles  below  Minot.  Reduced  standing  crops  in  this  reach 
were  due  to  channel  construction  in  Minot  which  has  resulted  in  heavy 
siltation,  lime  sludge  deposits  from  the  wastewater  treatment  plant, 
and  effluent  from  the  Minot  wastewater  treatment  plant.  This  latter 
influence  was  detected  by  a  characteristic  gray  water  color  that  per¬ 
sisted  downstream  for  nearly  23  miles  and  by  growths  of  the  sewage  slime, 
Sphaerotilus ,  in  this  reach. 
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2.79  Algal  populations  from  Lake  Darling  to  the  confluence  with 
the  Des  Lacs  were  predominantly  blue-green,  while  the  Des  Lacs  con¬ 
tained  more  green  algae  and  diatoms.  From  the  confluence  of  the 
two  rivers  the  phytoplankton  composition  gradually  changed  to  pre¬ 
dominantly  green  species.  Practically  all  areas  were  characterized 
by  pollution-tolerant  forms,  however. 

2.80  Almost  every  site  sampled  in  October  1975  exhibited  species 
indicative  of  enriched  conditions,  almost  to  the  polluted  category. 

EXISTING  AND  AUTHORIZED  WATER  RESOURCE  PROJECTS 

U.S.  Fish  and  Wildlife  Service 


2.81  During  1935  and  1936  the  USFWS  constructed  and  placed  in  opera¬ 
tion  three  migratory  waterfowl  refuges  in  the  Souris  River  basin. 

One  refuge  is  located  on  the  Des  Lacs  River  and  two  on  the  Souris 
River.  The  Des  Lacs  project  consists  of  a  series  of  nine  dams  in 
the  vicinity  of  Kenmare  to  regulate  water  levels  on  artificially 
created  wetlands  in  the  upper  reach  of  that  river,  plus  a  regulated 
outlet  for  Upper  Des  Lacs  Lake.  The  J.  Clark  Salyer  project  extends 
from  east  of  Bantry  downstream  to  the  international  boundary,  and  it 
contains  waterfowl  habitat  which  is  impounded  by  a  series  of  six  low 
dams.  The  Upper  Souris  project,  located  along  the  Souris  River  north¬ 
west  of  Minot  in  Ward  and  Renville  Counties,  is  a  series  of  seven  dams 
and  reservoirs,  but  differs  from  the  other  projects  in  that  it  includes 
a  large  storage  reservoir  known  as  Lake  Darling,  created  by  a  dam 
located  at  the  Ward-Renville  County  line. 

2.82  The  Lake  Darling  Dam,  a  compacted,  earth-fill  structure  about 
2,500  feet  in  length  and  30  feet  in  height,  includes  a  320-foot 
uncontrolled  spillway  section  adjacent  to  the  left  abutment.  There  is 
also  a  grass-lined  auxiliary  spillway  on  the  right  abutment.  Top 
width  of  the  dam  is  31  feet,  and  the  elevation  at  the  top  of  the 

dam  is  1606  feet  above  mean  sea  level  (msl).  Side  slopes  vary 
from  1  vertical  to  between  2  %  and  3  horizontal.  The  structure 
includes  a  12-foot  berm  at  elevation  1585.0  on  both  upstream  and 
downstream  slopes.  The  main  spillway  has  a  flat  crest  at  elevation 
1598.0  and  a  sloping  apron  of  concrete  and  rubble  masonry  extending 
about  350  feet  downstream,  which  discharges  overflow  waters  onto  a 
grass  slope  leading  to  the  floodplain  below  the  dam.  The  reservoir 
is  regulated  through  operation  of  two,  gated,  10-  by  12-foot  con¬ 
crete  conduits  (bottom  elevation  at  1577.0),  which  pass  through 
the  dam  and  discharge  into  a  stilling  basin. 

2.83  Lake  Darling  Reservoir  has  a  capacity  of  about  121,000  acre- 
feet  at  existing  spillway  elevation  1598.0  and  at  that  elevation 
forms  a  lake  with  a  surface  of  about  12,000  acres  that  extends  up 
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the  valley  about  27  miles.  Mean  depth  of  Lake  Darling  is  about  11 
feet,  with  a  maximum  depth  of  about  26  feet  near  the  dam. 

2.84  Lake  Darling's  primary  purpose  was  to  provide  a  regulated 
water  supply  for  the  marsh  impoundments  immediately  downstream,  and 
especially  for  the  impoundments  in  the  J.  Clark  Salyer  NWR.  Because 
it  is  the  only  structure  capable  of  any  significant  flood  storage, 
however,  it  has  been  and  continues  to  be  operated  by  the  USFWS  to 
provide  a  maximum  amount  of  flood  protection  to  downstream  urban 
areas.  Based  on  runoff  predictions  upstream  of  the  dam.  Lake  Darling 
is  drawn  down  below  normal  pool  elevation  1596.  The  amount  of  draw¬ 
down  depends  on  the  predicted  runoff,  downstream  channel  capacities, 
and  impact  to  existing  fishery  resources. 

2.85  During  the  past  10  years.  Lake  Darling  has  been  drawn  down 
an  average  of  5.2  feet  (3.0  to  7.3  feet)  to  elevation  1592.8. 

Some  of  the  drawdown  was  a  result  of  prior  year  water  usage  for  fish 
and  wildlife  purposes.  Other  years  the  reservoir  was  drawn  down  during 
winter  and  spring  to  provide  storage  for  flood  control.  Drawdown 
reduces  the  amount  of  space  available  for  fish  and  increases  the 
ratio  of  sediment  to  water  volume,  creating  conditions  conducive  to 
reduced  dissolved  oxygen  conditions.  Such  a  situation  occurred  in 
1967,  when  drawdown  contributed  tn  reduced  dissolved  oxygen  levels  to 
the  point  that  a  severe  winterkill  was  experienced  (lake  level  at 
elevation  1593.6). 

2.86  Under  existing  conditions,  maximum  water  levels  behind  Lake 
Darling  Dam  are  about  1599  and  1601  for  the  25-  and  50-year  events, 
respectively.  Following  a  flood  event,  the  pool  is  drawn  down  to 
1596  to  provide  some  degree  of  flood  protection  for  summer  storm 
events. 

Corps  of  Engineers 

2.87  Minot  Channel  Project:  The  Minot  channel  project,  authorized 
as  a  separate  feature  of  the  Souris  River  flood  control  plan,  was 
approved  by  the  Senate  and  House  Public  Works  Committee  resolutions 
adopted  25  June  and  14  July  1970,  respectively.  The  channel  project 
involved  increasing  the  capacity  of  the  existing  channel  from  1,500 
cfs  to  5,000  cfs  from  Burlington  through  Minot  and  to  3,000  cfs  from 
downstream  of  Minot  to  Velva,  North  Dakota.  At  present,  the  Minot 
channel  project  is  about  80  percent  complete. 

2.88  It  is  estimated  that  Minot  would  be  protected  from  about  a 
300-year  flood  event  originating  from  Gassman  Coulee  and  uncontrolled 
drainages  below  the  proposed  Burlington  Dam,  from  about  a  250-year 
event  originating  on  the  Des  Lacs  River,  and  from  about  a  20-year 
event  on  the  Upper  Souris  River.  Considering  all  sources  above  Minot, 
the  city  could  expect  a  flood  that  would  exceed  5,000  cfs  on  the 
average  of  once  every  20  years. 


2.89  Other  than  the  Minot  channel  project  the  only  other  flood 
control  project  In  the  Souris  River  basin  by  the  Corps  of  Engineers 
involves  local  protection  works,  together  with  snagging  and  clearing 
of  the  Souris  River  at  Velva  for  flash  floods  originating  on  Bonnes 
Coulee.  These  works  were  approved  25  June  1965  by  the  Chief  of 
Engineers  for  construction  under  the  continuing  authority  of  section 
205  of  the  1948  Flood  Control  Act,  as  amended.  The  protective  works 
were  completed  in  1968  at  a  total  cost  of  about  $308,100. 

2.90  The  project  includes  a  levee  between  the  coulee  and  Velva  from 
the  south  bluff  of  the  Souris  River  valley  to  the  Soo  Line  Railroad 
embankment  near  the  river,  a  ramp  at  the  U.S.  Highway  52  levee  cross¬ 
ing,  enlarged  waterway  openings  through  the  U.S.  Highway  52  and 

Soo  Line  Railroad  embankments,  limited  channel  enlargement  on  Bonnes 
Coulee,  and  snagging  and  clearing  along  Bonnes  Coulee  below  the 
enlarged  channel  and  along  the  Souris  River  through  and  below  Velva. 

U.S.  Bureau  of  Reclamation 

2.91  The  authorized  plan  for  the  Garrison  Diversion  unit  of  the 
Missouri  River  basin  project  provides  for  diversion  by  the  U.S. 

Bureau  of  Reclamation  of  water  from  the  Missouri  River  above  Garrison 
Dam  for  the  irrigation  of  about  116,000  acres  in  the  Souris  River 
basin  and  an  additional  134,000  acres  in  the  Sheyenne  River  and 
James  River  basins.  The  project  also  provides  for  restoring  historic 
levels  of  Devils  Lake  and  Stump  Lake,  supplementing  low  flows  in  the 
Red  River  of  the  North  as  well  as  in  the  above-mentioned  streams, 
and  augmenting  water  supplies  of  about  14  municipalities  and  four 
industrial  areas.  A  final  environmental  statement  (INT  FES  74-3) 
was  filed  with  the  Council  on  Environmental  Quality  on  10  January 
1974.  The  statement  is  now  being  rewritten. 

2.92  A  system  of  canals  and  pumping  stations  would  discharge  water 
required  for  irrigation  into  Lonetree  Reservoir  (maximum  operating 
pool,  elevation  1640).  The  Souris  River  basin  would  be  supplied 

by  the  Velva  Canal  (reach  1  capacity  of  2,000  cfs  and  reach  3 
capacity  of  160  cfs),  which  would  head  at  the  Wintering  Dam  on 
Lonetree  Reservoir  and  extend  northwesterly  a  straight-line  dis¬ 
tance  of  about  84  miles  through  the  central  part  of  the  Souris 
River  loop.  The  Deep  River  and  its  tributaries  would  collect  irri¬ 
gation  return  flows  and  convey  these  flows  into  the  Souris  River. 

2.93  The  region  in  the  Souris  River  basin  being  considered  for 
irrigation  consists  mainly  of  the  area  in  McHenry  County  between 
the  Velva  Canal  and  the  Souris  River  and  also  includes  a  12,200- 
acre  area  near  Karlsruhe.  Siphons  would  be  provided  where  the 
canals  cross  stream  valleys,  and  some  of  the  tributaries  joining 
the  Souris  River  below  Verendrye  would  convey  return  flows  into  the 
Souris  River. 


2.94  Construction  of  an  interim  water  supply  system  for  the  city 
of  Minot  is  currently  underway  by  the  Bureau  of  Reclamation.  The 
completion  of  the  ultimate  supply,  taking  the  water  from  the  Velva 
Canal,  is  scheduled  about  20  years  hence. 

U.S.  Soil  Conservation  Service 


2.95  In  April  1963  the  U.S.  Soil  Conservation  Service  initiated 
planning  for  flood  control  in  the  Boundary  Creek  watershed,  tributary 
to  the  Souris  River  in  north-central  Bottineau  County.  Projects 
authorized  for  installation  within  this  watershed  include  two  small 
retarding  dams  in  the  upper  watershed,  with  flood  storage  capacities 
of  2,250  and  3,720  acre-feet,  and  extensive  channel  modification 
downstream  from  these  structures.  These  modifications  would  have  no 
significant  effect  on  Souris  River  flood  flows. 

North  Dakota  State  Water  Commission 


2.96  The  Tolley  Flats  area  of  Ward  and  Renville  Counties,  North 
Dakota,  is  part  of  a  200  square  mile  upland  region  between  the  Des 
Lacs  and  Souris  Rivers  which  drains  toward  Tolley,  North  Dakota, 
and  has  no  natural  outlet.  The  water  management  districts  of  both 
Ward  and  Renville  Counties  have  requested  the  North  Dakota  State 
Water  Commission  to  develop  a  plan  to  relieve  flooding  in  the  Tolley 
Flats  area.  The  current  provisional  proposal,  North  Dakota  State 
Water  Commission  Project  No.  626,  involves  the  construction  of  11.8 
miles  of  channel  and  a  small  dam  on  Mackobee  Coulee  to  trap  sediment 
and  regulate  flows  into  Lake  Darling.  This  project,  which  has  no 
relationship  to  the  proposed  Burlington  flood  control  project,  is 
being  held  up  primarily  because  of  the  lack  of  local  financial  cap¬ 
ability. 

Water  Resource  Projects  by  Others 

2.97  Canadian  and  private  interests  and  local  governmental  entities 
have  also  constructed  low-head  dams  on  the  Souris  River  and  its  tribu¬ 
taries  in  the  interest  of  irrigation,  recreation,  stock  watering, 

and  domestic  and  industrial  water  supply.  The  reservoirs,  however, 
are  small  and  are  not  factors  in  the  flood  problems  of  the  basin. 

The  reservoir  created  by  Boundary  Dam  on  Long  Creek  near  its  con¬ 
fluence  with  the  Souris  River  in  Saskatchewan,  for  example,  impounds 
48,800  acre-feet  of  water  for  power  production  and  municipal  water 
supply  for  Estevan,  Saskatchewan,  but,  since  it  is  normally  maintained 
as  full  as  possible,  provides  only  limited  local  flood  protection. 

In  1972  the  Saskatchewan  Nelson  Basin  Board  made  a  preliminary 
invesigation  of  a  600,000  acre-foot  reservoir  (Rafferty  Dam)  on  the 
main  stem  of  the  Souris  River  near  Estevan.  The  purpose  of  the 
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reservoir  would  be  to  supplement  low  flows  along  the  Souris  River  for 
irrigation  and  municipal  and  industrial  water  supply.  It  also  could 
provide  up  to  300,000  acre-feet  of  flood  control  storage.  The  plan 
also  involved  diversion  of  the  Qu'  Appelle  River  into  the  Upper 
Souris  River,  and  a  3,500  cfs  diversion  channel  from  the  Upper  Souris 
River  to  the  Lower  Souris  River  just  north  of  the  international 
boundary.  However,  there  was  no  commitment  to  the  Souris  project  or 
others  investigated.  In  the  Canadian  portion  of  the  Souris  basin 
there  seems  to  be  more  interest  in  water  supply  than  in  flood  control, 
which  is  the  opposite  of  the  interest  in  the  Burlington  Phase  I  GDM 
study.  The  various  Canadian  water  resource  options  are  currently 
being  restudied,  this  time  over  the  entire  basin  by  the  Canadian 
Souris  River  Basin  Study  Board.  The  Board  report  will  outline 
the  water  resources  problems  in  Saskatchewan  and  Manitoba,  plus 
the  options  to  solve  the  problems.  Any  large-scale  construction 
would  be  a  number  of  years  away. 

2.98  Two  active  irrigation  projects  are  located  in  the  basin:  the 
Eaton  Flood  Irrigation  project  on  the  Souris  River  near  Towner, 
and  the  Judge  A.  M.  Christianson  project  on  the  Souris  and  Des  Lacs 
Rivers  near  Burlington.  The  Eaton  project  includes  a  low-head  dam 
in  a  reach  of  the  river  where  the  banks  are  only  slightly  higher 
than  the  adjoining  level  hay  lands,  facilitiating  the  regulated 
spring  flooding  of  these  hay  lands  to  increase  yields.  The  Judge 
A.  M.  Christianson  project  includes  two  low-head  dams  on  the  Des 
Lacs  River,  one  low-head  dam  on  the  Souris  River,  and  a  network 

of  irrigation  ditches.  This  system  irrigates  small  tracts  of 
small  grains  and  vegetables. 

VEGETATION 

2.99  The  United  States  portion  of  the  Souris  River  basin  is  located 
within  the  Temperate  North  American  Grasslands  Biome  (Odum,  1971)  in 
which  rolling  grasslands  are  the  most  prominent  and  extensive  form  of 
vegetation.  According  to  Kuchler  (1964)  the  following,  more  specific 
types  of  potential  natural  vegetation  are  recognizable  in  the  area 

of  study. 

a.  Wheatgrass-Bluestem-Needlegrass ^  which  takes  the  form  of 
dense,  medium-to-tall  grassland. 

b.  Oak  Savannah  as  taller,  denser  grassland  with  scattered 
deciduous  trees  and  brush  (often  recognizable  also  as  the  uppermost 
extension  of  the  floodplain  forest  at  the  heads  of  coulees  and  sub¬ 
valleys)  . 

c.  Aspen  Parkland  which  represents  a  transitional  zone  between 
the  grasslands  and  the  boreal  forests  to  the  north. 

(1)  Wheatgrasa-Needlegrass,  generally  to  the  vest  of  the  study  area, 
has  a  less  dense  and  somewhat  shorter  form  than  the  above  (consist¬ 
ent  with  decreasing  average  annual  rainfall  along  the  east  to  west 
gradient),  and  is  not  considered  here. 


Nor t lu  rn  Floodpla i :  Forest  in  which  the  dominant  form 
•  :  .it  ion  is  large  deciduous  trees  such  as  willow,  cottonwood, 

.  1":  and  in  which  the  understory  varies  from  open,  sparse  herbs 

o:  st'  shrubs  and  young  saplings  of  the  dominant  tree  species. 

.  i'l  the  major  kinds  of  terrestrial  biological  svstems  considered 

tills  report,  the  woodlands  are  tiie  smallest  in  total  area.  North 
.  -  o:  i  ranks  last  of  the  50  States  In  total  acres  of  woodlands,  with 

•  J  s  '.  ;'  total  acres  of  fore.sts  (about  2  percent  of  the  State  land 
are. i  ns  compared  with  35  percent,  for  example,  for  the  State  of 
Minnesota')  u  unnn,  et_  a_i. ,  1973).  This  is  because  of  prairie  fires, 

in..:. it.  ,  and  soil  motors  which  tend  to  favor  grassland  in  the  area. 

'  •  !  1 '  I  in  addition  to  the  terrestrial  systems  listed  above,  a  number 
of  aquatic  and  semiaquatic  biological  systems  are  generally  recognized 

us  follows: 

,i.  Tiie  various  kinds  of  wetlands  or  marshes  which  occur  as 
natural  prairie  potholes  of  glacial  origin  in  the  upland  drift 
r.iirio;  natural  oxbow  cutoffs  in  the  river  valleys;  the  smaller 
::..:>.)ir;dments  o l  the  USFWS ;  and  "dug-outs"  which  have  been  created  on 
agricultural  lands  for  stock  watering,  mostly  under  cost-sharing 
urograms  with  the  U.S.  Soil  Conservation  Service. 

b.  Open,  standing  waters  consisting  primarily  of  the  larger 
IS FWS  impoundments  as  discussed  under  the  section  on  Existing  and 
Authorized  Wate.  Resource  Projects,  but  also  including  the  larger 
natural  oxbow  cutoffs  along  the  rivers,  as  well  as  Buffalo  Lodge 
Lake  near  Granville. 

c .  Flowing  waters  of  the  Souris  and  Des  Lacs  channels  and 

*  it'  1  r  tributaries  in  which  the  most  prominant  forms  of  plant  and 
animal  life  are  algae,  aquatic  invertebrates,  and  small  fish  such  as 

darters . 

’ . '02  The  more  detailed  discussion  (including  some  acreage  estimates) 
to  follow  is  based  in  part  on  an  environmental  study  of  some  of  the 
flood  control  alternatives  for  the  Souris  and  Des  Lacs  Rivers  (Lunan, 
ot  al . ,  1973).  Much  of  the  rest  of  the  discussion  is  based  on  staff 
obse-vat  ions  or  work  of  the  USFWS  (especially  the  recent  acreage 
estimates  in  table  5,  page  49). 

Grass! ands 

.101  Grasslands  mnv  be  defined  as  herb-dominated  communities  on 
which  the  water  table  is  well  below  the  root  crown  by  15  June.  This 
land  may  be  flooded  in  early  spring  but  not  for  a  long  enough  period 


Table  5.  Acreages  of  Habitat  Types  Between  Burlington  Dam  and  the 
Saskatchewan  Border  Based  on  1975  Aerial  Photos  and 
Supplied  by  the  USFWS 


Acres 


Frequency 
Evaluation!!  of 

Segment  Inundation!,/. 

Elevation 

Contour 

Interval 

Bottomland?./ 

Hardwood 

Marsh?./ 

Agricultural^/ 

Land 

Grassland?/ 

2 

1590-16001/ 

60 

491 

0 

160 

I 

50 

1600-1610 

589 

135 

1133 

766 

1000 

1610-1620 

241 

250 

779 

391 

Total 

890 

876 

1912 

1317 

2 

1590-16004/ 

6 

1009 

19 

129 

II 

50 

1600-1610 

4 

49 

106 

1028 

1000 

1610-1620 

13 

0 

32 

779 

Total 

23 

1058 

157 

1936 

55 

1575-1580 

85 

1250 

50 

25 

65 

1580-1585 

100 

385 

100 

50 

70 

1585-1590 

40 

- 

145 

150 

73 

1590-1595 

- 

- 

75 

120 

III 

83 

1595-1660 

- 

- 

25 

112 

120 

1660-1605 

- 

- 

34 

130 

180 

1605-1610 

- 

- 

25 

145 

450 

1610-1615 

- 

- 

35 

75 

1500 

1615-1620 

- 

- 

20 

115 

Total 

225 

1635 

509 

992 

50 

1565-1570 

175 

250 

- 

- 

50 

1570-1575 

52 

216 

782 

240 

55 

1575-1580 

- 

- 

264 

150 

65 

1580-1585 

- 

- 

- 

106 

70 

1585-1590 

- 

- 

- 

90 

IV 

73 

1590-1595 

- 

- 

- 

133 

83 

1595-160C 

- 

- 

- 

67 

120 

1600-1605 

- 

- 

- 

80 

180 

1605-1610 

- 

- 

- 

45 

450 

1610-1615 

- 

- 

- 

120 

1500 

1615-1620 

- 

- 

- 

115 

Total 

227 

466 

1046 

1146 

1/  Segment  I:  Saskatchewan  to  upper  limit  of  Lake  Darling 

Segment  II:  Upper  limit  of  Lake  Darling  to  Lake  Darling  Dam 
Segment  III:  Lake  Darling  Dam  to  Baker  Bridge  (downstream  boundary  of 
Upper  Souris  NWR) 

Segment  IV:  Baker  Bridge  to  Burlington  Dam 
2/  Wooded  areas  in  coulees  were  included  under  grassland  because  of 
small  individual  acreages 

3/  Includes  fringe  of  emergent  vegetation  around  Lake  Darling  and 
along  river  channel 

4/  Includes  cultivated  areas,  alfalfa,  bare  ground,  and  cultural  features 
5/  Includes  native  and  tame  grassland,  pasture  shrubs,  and  prairie  shrubs 
(wooded  coulees) 

6/  Spillway  level  of  existing  Lake  Darling  is  1598  while  normal  operating 
pool  is  1596 

7/  Frequency  of  inundation  at  mid-point  of  Elevation  Contour  Interval, 

~  i.e.,  elevation  1595  would  be  inundated  every  two  years. 
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•_.)  at  Cur  planL  composition.  The  grasslands  of  the  Souris  region  are 
ii’t.iir  I'.i'J  in  general  by  western  wheatgrass,  big  bluestem,  and  needle- 
.r.ib.i.  ihe  present  condition  of  grasslands,  which  are  commonly 
...  iv ;  .  •.  p,  razed,  and  records  from  the  General  Land  Office  Survey 
indicating  presett leuent  conditions,  confirm  Kuchler 1 s (1964)  analysis 
oi  the  potential  vegetation  of  the  Souris  loop.  However,  much  of 
Lite  grassland  has  been  converted  to  tame  and  wild  hay  or  small  grain 
.  r  ps .  Inside  refuge  boundaries  grassland  is  maintained  for  wildlife, 
however,  l arming  and  cattle  grazing  on  some  of  the  refuge  lands  (when 
,  ■  »:;.pat  ib  ie )  are  permitted  by  the  USFWS.  Considering  both  private  and 
federal  holdings,  grasslands  account  for  about  15  percent  of  the 
land  area  in  the  Souris  and  Des  Lacs  floodplains  and  roughly  20 
percent  of  the  United  States  portion  of  the  basin.  (Lunan,  et  al . , 

107  J). 

2.104  The  species  composition  of  this  community  type  was  determined 
as  a  part  of  the  Minot  State  'ollege  study  (Lunan,  et  al.,  1973), 
and  the  reader  is  referred  to  that  report  for  a  more  thorough  dis¬ 
cuss  ion . 


Untilled  grasslands  in  the  floodplain  and  on  valley  slopes 
are  usually  pastured  heavily.  When  in  good  condition,  pastured  grass¬ 
land  is  dominated  by  prairie  sand  reed  grass,  blue  grama  grass,  and 
•edges,  while  the  more  moist  sites  are  generally  characterized  by 
prairie  cordgrass,  northern  reed  grass,  and  sedges.  These  intergrade 
on  slopes  and  are  associated  with  varying  numbers  of  asters,  sunflowers, 
and  other  fords  (herbaceous  plants  other  than  grasses).  Poor  or 
overgrazed  pasture  is  heavily  invaded  by  green  sage,  white  sage, 
and  fringed  sage;  and  leafy  spurge  is  becoming  a  dominant  nuisance 
■cod •  In  areas  that  have  been  seeded,  brome  grass  and  Kentucky 
a  1 ue.gr ass  are  common,  and  some  rangelands,  especially  on  the  flood- 
plain,  are  being  converted  to  alfalfa. 

The  primary  cultural  uses  of  the  grasslands  have  been  for 
agriculture  and  recreation.  Crop  production  occurs  on  the  flat 
valley  bottoms.  The  clay  to  clay-loam  soils  of  the  grassland 
have  a  fairly  high  water-holding  capacity  and  limited  porosity. 

(North  Dakota  Agricultural  Experiment  Station,  1968).  With  the 
limited  precipitation  of  this  region,  these  soil  types  facilitate 
holding  available  water,  making  the  area  good  for  small  grain 
production.  These  grains  are  important  economically  to  the  people 
in  the  Souris  and  Des  Lacs  River  valleys,  where  in  1972  there  were 
approximately  3,950  acres  of  small  grain  cropland.  The  relatively 
protected  river  valleys  also  provide  grazing.  Pasture  land  has  been 
overgrazed,  and  the  stocking  rate  for  cattle  should  be  limited  to 
maintain  long-range  productivity.  The  U.S.  Soil  Conservation  Service 
presently  recommends  stocking  at  the  rate  of  6  to  12  acres  of  pasture 
per  cow. 
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Oak.  Savannah  and  Aspen  Parkland 


2.107  In  the  sand  hills  southwest  of  Towner,  big  bluestem,  little 
bluestem,  and  bur  oak  are  dominant,  with  the  oak  scattered  singly  or 
in  groves.  This  sand-hill  savannah  community  type  extends  from  south¬ 
west  of  Towner  north  to  the  J.  Clark  Salyer  National  Wildlife  Refuge. 
Aspen  parkland  communities  are  also  found  in  this  area  including, 

but  not  restricted  to,  the  Mouse  River  State  Forest  near  Towner. 

Floodplain  Forest 

2.108  In  terms  of  acreage,  the  floodplain  forest  is  the  smallest 
community  in  the  Souris  loop.  However,  the  floodplain  forest, 
particularly  in  North  Dakota,  is  an  important  community.  North 
Dakota,  while  a  large  State,  ranks  50th  out  of  the  50  States  in  total 
acres  of  woodland  with  about  400,000  acres  of  forest  community.  The 
7,950  acres  of  forest  in  the  Souris  River  between  the  Saskatchewan 
border  and  the  upstream  boundary  of  the  J.  Clark  Salyer  National 
Wildlife  Refuge  represent  about  2  percent  of  North  Dakota's  forest. 
Much  of  North  Dakota's  forest  is  concentrated  in  the  Turtle  Mountain 
and  Pembina  Hills.  Excluding  those  areas,  the  woodlands  of  the 
Souris  loop  constitute  about  7  percent  of  the  State's  forest  acreage 
(Lunan,  et  al.,  1973).  Woodlands  have  increased  in  some  local  areas 
due  to  the  supression  of  fires  and  due  to  the  planting  of  field  and 
farmstead  shelterbelts ,  but  on  a  Statewide  basis  have  decreased  due 
to  clearing  for  agriculture  and  development. 

2.109  Several  floodplain  forest  transects  were  taken  at  various 
points  along  the  Souris  River  as  part  of  the  study  by  Minot  State 
College  in  order  to  ascertain  which  species  were  present  and  to 
gather  quantitative  biological  data  on  the  major  woody  vegetation. 
Since  many  of  the  forbs  had  flowered,  set  seed,  and  died  before  the 
time  of  year  that  the  study  was  initiated,  the  transect  observations 
were  augmented  by  the  work  of  Weaver  (1968),  Lautenschlager  (1964), 
and  Wanek  (1967).  Tree  and  shrub  composition  was  studied  quantita¬ 
tively  by  Wanek  for  the  Red  River,  and  Disrud  (1972)  has  collected 
data  from  the  Souris  River  valley.  Some  floodplain  forest  data  are 
given  in  table  6. 
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TABLL  0 


i  :  l  l  /t-  vIcIkSiLV,  fo 

7,  il.lt'  O'.  St*  1  L‘C 

iative  dominance,  relative  frequency,  and 
ted  floodplain  forest  tree  species  a) 

importance 

Oak 

Park,  Minot 

Burlington,  HD 

Spec ios 

Relative 

density 

Relative 

dominance 

Relative 

frequency 

I.V. 

I.V. 

-re an  Ash 

45 

33 

41 

119 

98 

I’Fraxlnus  ;  >  e  n  n  s  y  1  v  a  n  I  c  a ) 

Ar.e  v  i  c  a:'  !  .  1  r.  32 

46 

41 

110 

152 

.  1.  lr.us  atau  r  ic  ana ) 

:>■  ir  Oak 

5 

8 

8 

21 

0 

.  .ui-ivus  r.iacrocarpa) 
box  elder 

15 

12 

16 

43 

51 

(Acer  slug  undo) 

C  i  it.*  rrv 

3 

1 

2 

6 

_ 

U'  runus  sp  .  > 


1  '  Frua  ,.unan,  et^  lFU  (1973). 

' “ ,  i.V.  (Importance  Value)  =  relative  frequency  +  relative  density  + 
relative  dominance. 

...lii;  i'iie  Northern  Floodplain  Forest  system  along  the  Souris  and 
.'<■=>  Lacs  Kivers  usually  consists  of  a  thin  belt  (up  to  about  one-half 
i'.i  le  wide  in  places)  connecting  intermittent  (usually)  1-  to  25-acre 
wooded  patches  which  are  generally  located  within  oxbow  meanders. 

.  ;e  wooaland  is  often  dominated  above  and  below  Burlington  by  elm, 
preen  ash,  and  box  elder,  with  bur  oak  entering  the  species  composition 
:  e !  >v.  Burlington.  In  Oak  Park  at  Minot,  aging  of  oaks  and  elms 
ir. di Co  us  an  age  Cor  oaks  of  around  120  years;  elms  of  35  to  40  inches 
1;.  diameter  reach  an  age  of  170  to  180  years  when  occupying  well  drained 
cites.  Bur  oak  seems  to  be  reaching  the  edge  of  its  range  in  this 
■»rea.  New  tree  reproduction  consists  mostly  of  willow,  cottonwood, 
cox  elder,  and  ash.  Where  the  canopy  is  open,  many  shrubs  can  be 
round,  'nut  where  the  canopy  is  dense  and  the  woodland  is  not  grazed, 

: he  understory  consists  mainly  of  sedges,  scattered  forbs  such  as 
ueriov  rue  and  violets,  and  dogwood  and  other  shrubs.  On  the  forest 
edges  shrubs  are  more  profuse  and  may  include  hawthorn,  cliokecherry, 
vo  If  berry,  and  roses. 

;;,!]]  'Hie  majority  of  the  river  bottom  woodland  is  confined  to  the 
nrimary  floodplain.  However,  a  somewhat  similar  forest  community 
also  is  developed  in  the  deeper  coulees  on  east-facing  slopes.  These 
unices,  which  tend  to  be  dominated  by  bur  oak,  are  drier  than  river 
bottom  forests  but  nonetheless  provide  valuable  deer  browse. 
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Wetlands 


2.112  Marsh  and  higher-order  wetland  habitats  may  be  defined  as 
those  areas  having  some  standing  water  until  at  least  mid-July, 
followed  by  variable  periods  of  wetness,  and  dominated  by  emergent 
semiaquatic  vegetation  such  as  cattails  and  rushes.  Wetlands  vary 
in  many  characteristics,  most  notably  depth  and  permanence  of  water, 
qualitative  and  quantitative  aspects  of  vegetation,  and  wildlife 
production  potential. 

2.113  Attrition  of  wetlands  has  been  steady  as  a  result  of  private 
and  Government-sponsored  drainage  programs,  filling  for  highways, 
housing  and  industrial  developments,  and  other  causes.  Of  an  estimated 
127  million  acres  of  wetlands  present  in  colonial  times  in  the  conti¬ 
nental  United  States,  more  than  45  million  acres  have  been  converted 

to  dry  land  use  (Linduska,  1964).  Some  371,000  acres  of  wetlands 
of  value  to  waterfowl  were  drained  from  1943  through  1962  in  North 
Dakota.  An  estimated  6  percent  (85,000  acres)  of  the  permanent  and 
semipermanent  wetlands  which  existed  in  1964  in  North  Dakota  had  been 
drained  by  1972.  In  the  same  period,  losses  in  Minnesota  were  esti¬ 
mated  at  20  percent. 

2.114  Location.  There  are  approximately  1,500  acres  of  wetlands 

located  between  the  Saskatchewan  border  and  the  Lake  Darling  Dam  (including 
the  vegetated  fringe  around  Lake  Darling)  and  approximately  3,600  acres 
of  natural  and  managed  marsh  located  between  the  Lake  Darling  Dam 
and  the  site  of  the  proposed  Burlington  Dam. 

2.115  Value  to  Man.  Wetlands  are  valuable  for  producing  wildlife, 
particularly  fish,  waterfowl,  and  furbearers,  that  contribute  both 
aesthetically  and  economically  to  the  nations  well-being.  The  prair'-" 
pothole  region  of  the  northern  plains  has  long  been  recognized  as  the 
nation's  "duck  factory,"  producing  a  large  percentage  of  the  ducks  on 
the  North  American  continent  (Smith  1974). 

2.116  The  major  recreational  activities  that  draw  people  to  the 
wetland  resource  are  hunting  and  fishing.  Photographers  and  bird¬ 
watchers  are  also  utilizing  wetlands  in  increasing  mmbers.  Trapping 
furbearers  in  wetland  areas  is  an  important  source  of  livelihood 

for  a  few  and  a  supplemental  income  for  many  others  (U.S.  Dept,  of  Interior, 
1967). 

2.117  Wetlands  play  a  major  role  in  the  hydrologic  cycle  by  storing 
and  replenishing  groundwater  supplies  that  are  essential  to  cultural, 
domestic,  and  industrial  needs.  Goodwin  and  Niering  in  Smith  (1974) 
identified  wetlands  as  performing  a  significant  role  in  the  filtration 
of  pollutants  as  well  as  identifying  their  usefulness  for  educational 

and  recreational  purposes.  Wenck  (1977)  found  that  a  wetland  area  studied 
in  Minnesota  removed  77  percent  of  the  phosphates  and  94  percent  of  the 
total  suspended  solids  entering  as  urban  stornwater  runoff. 


’.118  Thro atoned  and  Endangered  Plants.  The  Federal  Register  of 
1  dulv  1*17(1  has  been  consulted.  No  known  species  of  threatened  or 
end. in pe rod  plants  exist  within  the  project  area. 

WiLUl.IrE  AND  RELATED  RESOURCES  OF  THE  SOURIS  REFUGES  AMU  SOURIS  LOOP 

2.i\9  This  section  presents  information  on  wildlife  populations  in 
the  general  area  of  project  impact.  Since  relatively  good  wildlife 
population  data  are  available  for  the  two  Souris  River  National 
Wildlife  Refuges  (NWR's),  since  the  NWR's  contain  perhaps  the  key 
wildlife  habitat  along  the  Souris  River,  and  since  the  NWR's  are  of 
key  environmental  concern,  the  refuges  are  emphasized  in  this  dis¬ 
cussion.  This  section  also  discusses  other,  miscellaneous  refuge 
products  except  for  fisheries  and  vegetation  which  are  discussed 
elsewhere . 

Upper  Souris  NWR 

1.120  The  Upper  Souris  NWR  has  a  primary  function  in  production 
of  huntable  waterfowl,  provision  for  other  necessities  in  the  life 
cycle  of  waterfowl,  and  water  supply  to  J.  Clark  Salyer  NWR  (through 
assured  releases  from  Lake  Darling).  As  with  all  NWR's,  the  refuge 
provides  many  other  benefits  to  the  public;  in  this  case,  upland 
and  big  game,  fur  bearers,  nongame  species,  public  use  of  refuge 
related  resources,  some  haying  and  grazing,  and  prevention  of  water- 
fowl  depredations  on  private  lands. 

2.121  Table  7  presents  data  on  estimated  production,  peak  pop¬ 
ulations,  and  waterfowl  use-days  for  "huntable"  species,  as  taken 
from  the  Upper  Souris  NWR  wildlife  use  report  for  Fiscal  Year  1976. 
"Huntable"  should  be  taken  advisedly  because  recent  seasons  on  some 
species  such  as  canvasback  have  been  curtailed,  while  some  of  the 
species  listed  in  table  d  under  "nongame"  species  are  hunted  in 
other  areas. 
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TABLE  7 

WATERFOWL  USE  AND  PRODUCTION  ON  UPPER  SOURIS 


i 

I 


»S 

Ui 

& 

0 

y. 


o 

in 

sD 


O  O  O  CO 

m 


o  o  o  o  Os 
oo  <r 

*n  -»r 


o  st  o  »n  vO 

O  03  pv  vi}  H 

cm  ro  cm  m 


«t  n  H  i/>  O 
CM  CO  r-< 


0  0*0 


<  a. 
o 


o 

m 

o 

O 

O 

o 

o 

m 

m 

in 

O 

o 

*n 

o 

»n 

in 

o 

m 

O 

o 

*n 

O 

m 

CO 

CM 

H 

CM 

CO 

r- 4 

CO 

CM 

CM 

CM 

CO 

iH 

CM 

ro 

CM 

r-i 

r-l 

H 

r-i 

H 

r-i 

•H 

-“** 

"-V. 

-v. 

-v. 

N 

-o* 

-v. 

-M 

—v 

"S 

'S. 

GO 

r—i 

r-i 

O 

O 

't 

o 

O* 

O' 

r-» 

o 

f-% 

O 

o 

o 

o 

O 

O 

IM 

O 

O 

O 

o 

r-i 

r-i 

fH 

rM 

o 

r-| 

o 

O 

o 

O 

r4 

O 

H 

H 

H 

«-M 

f—i 

r-i 

o 

<— 4 

H 

•H 

oi 


% 

04 


H 

O 

04 

o 

a. 


o 

o 

o 


o 

o 

o 


o  o 
o  o 

CO  O 


in  in  o  in  m 
oo  co  o  r- 
00 


o  o 
O  *n 
r>.  m 


ooamoooo 

ooo*nooo<y 

N  O  H  vj  in  (N 


o  o 
o  o 
co  m 


o 

o 

o 


— t  o 

r-i  CM 


in  cm 


CM  iO  CM  rH  m  m 


oc 

g 


3] 

H 

8| 

El 


o  o  o  o  o 

o  a*  o  o  \0 

C7\  cm  O  n.  o 


O 

o 

o 

O 

o 

o 

O 

O 

o 

O 

o 

o 

o 

O 

o 

o 

O 

o 

m 

m 

in 

O 

m 

m 

UO 

m 

m 

o 

in 

o 

m 

o 

u0 

o 

m 

m 

CO 

CO 

00 

ON 

o 

M3 

r>» 

ON 

CM 

<r 

o 

IM 

O 

*> 

•o 

CM 

oo 

o 

GO  CM  O  N  S 

CO  CM  o  43 

o*  h 


o 

CO 


00  CO 
O  r-l 
CM 


v©  Iv.  CM  ON  r-l  CM  PM 
rM  CM  r-4  in 


iO 

■3 

it 

:5s 


O 

O 

o 


o 

m 

m 


ooo  ooooo 

in  m  in  m  m  o  *n 

CM  \D  fO  •—»  CM  CO  v© 


o  o  o  o 
m  o  o  o 
oo  r-  cm  co 


ooooooooo 

omoooinmmo 

sJdHOHSNMrt 


CO  <M  CM  oO 

n.  CM 


CM 

vO 


CO 


43(NsTN(7>H^HlO 
CM  iO  CO  CM  H  M> 


O  O 

o  c n 

C0 


OOO 

rM 

CO 

m 


ooooo 

o 

m 


o 


oooooooooooo 
*n  uo  o  o 

H  CM  CO  on 

CM 


in 

r-. 


o 

o 

O 

o 

o 

o  o 

o  o 

O 

o 

m 

o 

o 

m 

m 

o  m 

o 

M3 

o 

o 

o 

m 

mt 

CO  «H 

o 

oo 

ON 

o 

■H 

CM 

00 

in 

o 

rH 

vO 

in 

ON 

«n 

r— 1 

ON 

CM 

ooooooooooooo 

OinininommooinoOQ 

incMOioincoinmoocJ'voO 

HiniCNHr4inocOHO«o 
ro  H04J  COOO  HO 

CM  H  H  CO 


O 


o  o 
in  m 
m  n 


o 


ooo 
m  o  in 
oo  mt 


O 

O 


OOOOOOOOOOOOO 

ooominininmominom 

cooor»'OCMr'p*.-sfioooomm 


<3\  co 

CM 


CM  o 

MT  r-i 


HOOONHO^HHNMNH 
sf  h  N  rs  r»  ro  iH  CM  CM 

r-l  H  H  rH  CM 


to 

o 

5 

G 

CO 

U 

nj 

T) 

w 

o 

V 

0 ) 

*~i 

1  0 

CO 

u 

</i 

u 

<J 

C 

o 

w 

00 

(0 

0 

0 

Ou 

c 

c 

<5 

Vi 

o 

CO 

G 

•H 

<3 

U< 

O 

r-i 

| 

nJ 

•rl 

U 

V 

03 

V< 

'fl 

Vi 

91 

•H 

o 

•rl 

G 

a 

G 

{C 

rl 

•3 

to 

5 

O 

U  Vi 

<y  a) 

a  a 

00  60 
l-  Vi 
<U  ^ 


c  •© 

O  U 


-0  Q  rH 

U  M 

Hoi 

.  f-4  ifl  -G 

!  J3  3  *! 


H  O  . 

O  O 

u  a  z  «  o 


r-l  u 

3f-»  oi 
«J  r-| 

o  H  «  0) 

Oi  H  > 

60  03  O 

■  <y  x: 

ao  V  v) 

C  60 

•h  c  d 

3  _ 

U  I  3  6> 

*H  G  !  a  >y 

Vi  <y  |l  u  u  TJ 


3 


G  *H 


<y  a  - 

P  h  o 

O  m  wi 


55 


^  u 


■s 

w  U3 
CO  (fl 
n)  flj 
G  5 

8T3  G 
OJ  fl 
«  U 


d3  03 
O  “ 


O 

3  0» 

nJ  >. 
oi 

•O  G 
O.  0)  01 

3  N  tj 
o  h  u  ^ 
O  <«  0  *0  o 

W  O  fl»  3 

I  w  ^  P 

M  tJ  ti  Ol 

D  II  O  H  >i 

M  fi  *h  TJ 

g  y  u- 

M  0$ 


CO  60  d  1 
t»  G  0  ' 

,323 


Several  observations  are  in  order.  First,  data  are  presented 
tor  the  who ie  reiuge  and  not  by  contour  or  segment,  e.g.,  above  and 
no  low  Lake  Darling.  This  does  not  allow  direct  comparison  with  the 
"habitat  unit"  analysis  in  the  mitigation  study,  but  was  done  because 
the  data  are  presented  for  the  whole  refuge  in  the  wildlife  use  reports 
Further  breakdown  would  involve  a  further  level  of  estimating  not 
supported  by  field  data.  However,  some  observations  made  in  1976  can 
help  to  interpret  the  data;  these  are  (note  that  conclusions  will 
change  somewhat  with  management  over  the  years): 

1.  Goose  roosting  was  most  heavy  in  a  pool  in  rotational  draw¬ 
down  just  below  Lake  Darling  with  production  of  Canadas  scattered  along 
the  refuge  below  Lake  Darling.  Goose  foraging  areas  depend  upon  manage 
raent  of  grazing  areas. 

2.  Puddle  duck  usage  seemed  most  heavy  below  Lake  Darling. 

3.  Tree-nesting  ducks  were  commonly  found  above  and  below  Lake 
Dari ing. 

A.  Diving  ducks  with  behaviors  like  the  redhead  were  most 
common  in  Lake  Darling  or  pools  below  the  lake  which  had  recently  under 
gone  drawdown  and  reflooding.  The  more  strictly  open-water  ducks 
like  the  ruddy  duck  were  fairly  much  restricted  to  Lake  Darling. 

2.123  Secondly,  waterfowl  use  of  the  Upper  Souris  NWR  is  important 
even  when  it  is  not  in  the  form  of  direct  production  of  birds  for 
local  human  use.  The  reason  is  that  the  refuge  is  essential  in  varying 
degrees  to  sustaining  waterfowl  use  and  hunting  in  other  areas. 
Therefore,  the  refuge  is  an  integral,  though  indirect,  part  of  pro¬ 
duction  through  its  function  for  males-in-waiting,  moulting,  staging, 
migration,  etc.  (For  further  information  on  refuge  benefits  to  hunting 
in  other  areas,  see  the  discussion  of  waterfowl  impacts  in  section 

4). 

2.124  Third,  regionally  unique  contributions  of  the  Upper  Souris  NWR 
to  huntable  waterfowl  are  of  considerable  interest.  The  most  impor¬ 
tant  such  contribution  is  through  Upper  Souris  NWR's  water  supply 
support  to  J.  Clark  Salyer  in  that  refuge's  operation.  Sustained 
Souris  River  flows  from  Lake  Darling  also  sustain  a  higher  production 
along  the  rest  of  the  Souris  River  than  would  otherwise  be  the  case. 

2.123  Fourth,  noting  of  trends  is  in  order,  although  accurate  pre¬ 
diction  over  the  next  100  years  is  not  possible.  Pertinent  trends 
are: 

1.  Canada  goose  production  is  increasingly  encouraged  by  pro¬ 
vision  of  nesting  structures  (and  the  general  management  efforts 
toward  provision  of  goose  grazing). 
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2.  Waterfowl  habitat  in  North  Dakota  continues  to  shrink  due 
to  private  and  governmental  actions.  Remaining  habitat  on  the 
refuge  should  therefore  become  more  important. 

3.  Public  use,  both  consumptive  and  nonconsumptive,  exerts 

greater  demand  upon  a  diminishing  resource.  An  increasing  scarcity 
factor  thus  exists.  y 

2.1  ..6  Table  8  presents  data  on  the  use  of  the  Upper  Souris  NWR 

by  the  larger  "nongame"  avian  species.  Pertinent  observations  on 
table  8  are:  '  " 


The  area  of  the  project  and  potential  mitigation  sites 
is  suited  to  supplemental  mitigatory  efforts,  such  as  providing 
scattered  plantings  of  clumps  of  trees  for  nesting  of  prairie  rap¬ 
tors.  The  mitigation  and  benefit/cost  analyses  do  not  include  these 
supplemental  measures. 

2.  The  data  may  more  completely  record  unusual  sightings,  e.g., 
of  eagles. 

3.  Management  of  nongame  wildlife  is  not  specifically  provided 
for,  due  to  severe  restrictions  on  refuge  development  and  maintenance 
funds  in  recent  years  (effects  also  include  game  species).  Neverthe¬ 
less,  nonconsumptive  use  of  nongame  species  in  significant  amounts 
results  from  the  refuge.  A  general  indication  of  the  monetary  value 
of  nonconsumptive  use  of  all  wildlife  can  be  gathered  from  studies 
like  Horvath  (1974),  which  estimated  nonconsumptive  value  to  be  1.5 
times  consumptive  value. 

4.  Without  the  refuge,  some  of  the  species,  e.g.,  Western 
grebes,  would  be  very  rare  or  absent  in  the  area. 

2.127  fable  8A  presents  data  on  the  use  of  the  Upper  Souris  NWR 
by  upland  game,  big  game,  and  furbearers.  Pertinent  observations 
on  this  table  are: 

1.  Upland  game  hunting  is  not  allowed  on  the  Upper  Souris  NWR 
althougn  the  refuge  supports  this  activity  through  its  function  as 
a  breeding  reservoir  and  as  winter  and  escape  cover. 
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TABLE  8 

USE  OF  UPPER  SOURIS  NWR  BY  THE  LARGER  NONGAME  AVIAN  SPECIE: 
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2.  There  is  a  significant  amount  of  big  game  hunting  on  the 
refuge.  The  refuge  also  provides  over-winter  cover  for  deer  from 
the  surrounding  area.  The  data  in  the  table  are  very  conservative  as 
to  big  game  dependence  on  the  refuge  because  they  do  not  include 
peak  use  during  severe  winters, 

2.128  J •  Clark  Salyer  NWR,  which  is  larger  than  Upper  Souris  NWR,  is 
similar  in  function  (and  other  amenities  provided)  to  Upper  Souris 
except,  of  course,  that  it  does  not  function  in  supplying  water  to 
refuges.  Table  9  presents  data  on  estimated  production,  peak  popu¬ 
lations,  and  waterfowl  use-days  for  "huntable"  species  as  taken 

from  the  FY  76  wildlife  use  report.  Table  10  has  data  on  the  larger 
"nongame"  avian  species,  and  Table  10a  on  upland  game,  big  game,  and 
furbearers.  The  more  general  observations  made  in  the  discussion 
of  Upper  Souris  NWR  wildlife  data  also  apply  in  large  part  to  J.  Clark 
Salyer.  Botulism  is  occasionally  a  problem  at  J.  Clark  Salyer,  as 
was  the  case  in  the  summer  of  1977. 

2.129  Data  on  acreage  of  wildlife  habitat  subject  to  inundation  by 
the  Burlington  Dam  floodpool  are  presented  in  table  5. 

Other  Reaches  of  the  Souris  Valley 

2.130  There  is  also  considerable  habitat  in  non-refuge  reaches  of 
the  Souris  valley.  Waterfowl,  beaver,  mink,  and  muskrat  have  a 
significant  amount  of  habitat  available  along  the  179  river  miles 
between  the  refuges  (exclusive  of  8  river  miles  in  Minot)  and  the  26 
river  miles  between  Upper  Souris  NWR  and  the  Saskatchewan  border 
Much  of  this  habitat  has  been  degraded  by  Corps  snagging  and  clearing 
(about  17.1  river  miles  for  the  Minot  project  and  an  additional  amount 
at  Velva) ,  scattered  development,  and  other  factors,  but  the  large 
lineal  amount,  plus  the  quality  of  reaches  of  good  habitat,  combine 

to  make  this  area  a  significant  producer  of  these  seraiaquatic  wildlife. 

2.131  Among  the  semiaquatic  species,  only  for  waterfowl  are  there 
population  density  data  which  are  readily  available  and  considered 
to  be  reliable.  The  International  Garrison  Diversion  Study  Board 
(IGDSB)  (1976:20)  extrapolated  from  Stewart  and  Kantrud  (1973)  to  a 
riverine  population  estimate  of  eight  waterfowl  breeding  pairs  per 
unmanaged  river  mile.  A  production  excess  of  1.08  fledged  young  per 
adult  in  unmanaged  portions  of  the  river  was  obtained  by  the  IGDSB 
from  the  flyway  8-year  production  ratios  (USFWS,  1964-1975).  Apply¬ 
ing  this  production  estimate  to  the  205  miles  of  unmanaged  river  in 
the  Burlington  Dam  reach  of  impact  gives  an  annual  estimated  water- 
fowl  production  of  about  6,800  fledged  young. 
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TABLE  9 

WATERFOVJL  USE  AND  PRODUCTION  ON  J.  CLARK  SALYER  NWR 


TABLE  10 

USE  OF  J.  CLARK  SALYER  NWR  BY  THE  LARGER  NONCAME  AVIAN  SPECIES 


TABLE  10  (COHTD) 

USE  OF  J.  CLARK  SALTER  NWR  BY  THE  LARGER  NONGAME  AVIAN  SPECIES 


TABLE  10a 

UPLAND  CAME,  B1C  CAME,  AND  FURBEAKERS  ON  J.  CLARK  SALTER  NWR 
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2.132  There  is  also  a  significant  amount  of  habitat  for  upland 
game,  small  game,  and  furbearers  along  this  same  reach.  The  species 
present  are  generally  similar  to  those  on  the  refuges.  The  quality 
of  habitat  is  variable  as  it  is  for  the  semiaquatic  species.  The 
acreage  ->f  habitat  (both  agricultural  and  non-agr icultural ,  but 
excluding  cultural  areas  such  as  roads  and  farmsteads)  is  3,362 
acres  of  private  land  below  elevation  1620  above  the  Upper  Souris  NWR 
and  35,080  acres  of  nonagr icultural  and  agricultural  habitat  within 
the  5,000  cfs  outline  between  the  two  NWR's.  These  38,442  acres  lie 
within  the  primary  area  of  impact  of  Burlington  Dam,  and  there  would 
be  an  additional  area  subject  to  any  induced  development,  land-use 
change,  or  more  intensive  land  use  due  to  real  or  perceived  benefits 
of  the  project.  Using  these  acreages  and  data  on  the  densities  of 
indicator  wildlife  species  4  mile  on  either  side  of  the  Souris  River 
in  Manitoba  (IGDSB,  1976:12),  population  estimates  for  the  major 
upland  wildlife  species  could  have  been  calculated.  However,  this 
was  not  done  because  the  estimates  would  be  unreliable  due  to  reasons 
which  include: 

1.  Dissimilarities  in  the  habitat  type  breakdown  between  the 
U.S.  and  Canadian  studies. 

2.  Lack  of  field  evaluations  to  determine  the  comparability 

in  habitat  quality  in  the  United  States  and  Canada  along  the  Souris. 

3.  Changes  in  wildlife  populations  with  time  due  to  weather, 
cyclic  phenomena,  disease,  land  use  trends,  etc. 

4.  Difficulty  in  obtaining  accurate  and/or  repeatable  popu¬ 
lation  estimates  and/or  indices;  and 

5.  The  difference  in  population  estimate  area  between  a  mile¬ 
wide  corridor  (IGDSB,  1976)  and  a  5,000  cfs  outline. 

Suffice  to  say  there  would  be  very  substantial  terrestrial  wildlife 
populations  on  private  lands  within  the  area  of  impact  of  Burlington 
Dam.  Probably  the  most  significant  populations  are  of  whitetail  deer 
(which  must  depend  upon  the  valley  for  food  and  shelter  during  critical 
periods)  and  waterfowl. 

Other  Areas 


2.133  The  rest  of  the  Souris  basin  also  produces  large  amounts  of 
wildlife.  Much  of  the  more  productive  area  is  adjacent  to 
tributaries  of  the  Souris  River,  Wildlife  production  data  (e.g. , 
from  the  Des  Lacs  NWR)  are  not  presented  here,  and  the  reader  is 
referred  to  that  part  of  section  4  dealing  with  wildlife  impacts  for 
some  pertinent  information. 


2 .  1  34  Fish  species  found  in  Luke  Darling  and  the  Souris  and  Des 
lacs  Rivers  are  generally  characteristic  of  warm  waters  in  the  Mid¬ 
west,  with  one  notable  exception.  Twentv-fonr  fish  species  are 
known  to  inhabit  the  area,  with  northern  pike,  fathead  minnow, 
white  sucker,  black  and  brown  bullhead,  vellow  perch,  and  wall  eve 
being  considered  very  common.  Carn,  however,  are  not  present  in  the 
Souris  River  in  the  United  States,  making  it.  a  unique  river.  Carp 
are  found  in  the  Assiniboine  River,  and  occasionally  in  the  Souris 
River  as  far  upstream  as  Melita,  Manitoba  (River  Mile  124),  at  which 
point  they  have  surmounted  five  of  six  lowhead  dams.  The  absence 
of  carp  in  J.  Clark  Salyer  NWR  is  speculated  to  be  due  to  low  flow  and 
low  0.0.  It  has  also  been  speculated  that  the  increased  flows  accruing, 
to  the  Souris  from  Garrison  Diversion  Unit  return  flows  would  provide 
conditions  suitable  for  migration  and  survival  of  carp  in  the  Souris 
River  in  the  United  States. 

2.115  Lake  Darling  currently  maintains  an  excellent  walleye  and 
northern  pike  fishery  (standing  crops  estimated  at  35  and  20  pounds/ 
acre,  respectively)  as  well  as  yellow  perch  and  black  bullhead. 

Northern  pike  in  the  15-  to  20-pound  range,  walleyes  from  5-9  pounds, 
and  yellow  perch  in  excess  of  one  pound  are  not  uncommon  in  the 
angler's  catch.  In  1971,  creel  census  data  indicated  a  total  annual 
catch  from  Lake  Darling  of  almost  .100,000  fish  with  a  total  weight  of 
about  60,000  pounds.  Game  fish  accounted  for  19  percent  of  the 
angler  catch  by  number  and  71  percent  by  weight.  Average  catch  rate 
for  the  year  was  estimated  to  be  0.5  fish/hr  with  an  average  weight 
of  0. 3  pounds. 

2.136  Natural  reproduction,  downstream  movement  of  fish  from  Canadian 
impoundments,  and  stocking  efforts  have  contributed  to  the  successful 
sport  fishery  in  Lake  Darling.  Stocking  programs  are  most  important 
for  walleye  and  to  rebuild  standing  crops  of  game  fish  following  winter- 
kill  years  (such  as  1966-1967)  During  the  period  from  1967-1970  follow¬ 
ing  the  severe  winterkill  in  the  winter  of  1966-1967  (which  is  dis¬ 
cussed  in  more  detail  in  paragraph  2.73),  38  percent  of  Lake  Darling's 
game  fish  population,  was  attributed  to  natural  recruitment  and  the 
remainder  was  attributed  to  stocking  efforts.  During  1975,  however, 

it  has  been  estimated  that  natural  recruitment  accounted  for  over  90 
percent  of  the  game  fish  population. 

2.137  Excellent  spawning  habitat  for  northern  pike  exists  in  the 
upper  end  of  Lake  Darling  and  in  the  marsh  impoundment  (Dam  No.  41) 
upstream  from  Lake  Darling.  Spawning  of  northern  pike  generally 
takes  place  following  ice-out  and  has  been  successful  in  recent  years 
which  have  required  minor  flood  storage  of  appropriate  duration  behind 
Lake  Darling  Dam.  Walleye  spawning,  which  usually  follows  completion 
of  northern  pike  spawning,  is  generally  restricted  to  areas  in  the 
lake  along  the  wave-washed  shores  and  below  impoundments  in  the  river 
where  clean  gravel  and  rock  can  be  found. 


2.138  Rooted  aquatic  plants  (mostly  Sago  pondweed)  cover  much  of 
the  littoral  zone  of  Lake  Darling  (on  silt  and  organic  mud  substrata) 
while  protected  bay  areas  support  emergent  aquatic  plants. 

2.139  Major  limiting  factors  to  the  Lake  Darling  sport  fishery 
have  been  identified  as  eutrophication  and  related  algal  blooms, 
siltation,  and  reservoir  drawdown  for  flood  control. 

2.140  Fish  species  inhabiting  the  downstream  reaches  are  similar 
to  those  in  Lake  Darling,  with  minnows  comprising  78  percent  of  the 
total  sample  catch,  and  walleyes  and  northern  pike  contributing  9 
and  5  percent  of  the  sample  catch,  respectively.  Spawning  habitat 
for  game  fish  in  the  downstream  area  is  limited  for  walleyes  to 
areas  below  lowhead  dams  and  isolated  gravel-rubble-riprap  deposits 
while  northern  pike  spawning  is  available  in  Upper  Souris  NWR  marsh 
units  and  in  J.  Clark  Salyer  NWR.  Salyer  has  extremely  good  northern 
pike  spawning  conditions,  but  winterkill  conditions  in  these  shallow 
impoundments  have  limited  any  fishery  management  efforts  in  these  areas. 
For  the  most  part,  the  downstream  fishery  (between  Minot  and  J.  Clark 
Salyer  NWR)  is  poor,  depending  on  Lake  Darling  for  its  stock,  and 
varies  considerably,  depending  on  existing  flow  conditions.  The  North 
Dakota  Game  and  Fish  Department  reportedly  has  not  studied  the  area 
because  of  poor  water  quality  and  because  more  productive  areas  exist. 

SOCIAL  CONTEXT 

2.141  The  early  settlers  built  their  homes  and  businesses  in  the 
Souris  River  valley  in  order  to  take  advantage  of  the  natural  shelter 
from  severe  winter  cold  and  summer  heat,  and  to  be  near  accessible 
water.  This  pattern  of  development  has  persisted  to  the  present 
despite  a  series  of  very  damaging  floods  since  1969  (unlike  the  period 
just  before  1969  which  was  flood-free  in  comparison  in  having  only 
infrequent  large  floods)  and  new  requirements  for  floodplain  management. 
Today  the  floodplain  of  the  Souris  River  is  still  regarded  as  a  prime 
homesite  area.  Some  3,538  permanent  residences  and  296  businesses, 

as  well  as  local  utilities,  15  churches,  and  seven  schools,  are  now 
situated  on  the  100-year  floodplain  at  Minot.  Approximately  another 
579  permanent  residences  are  located  on  the  100-year  floodplain  in 
nine  growing  subdivisions  in  7  communities  protected  by  emergency 
levees  between  Minot  and  Burlington,  between  Minot  and  Logan,  and 
at  Sawyer,  Velva,  and  rural  areas  below  Minot.  Floodplain  areas  in 
Minot,  Ward  County  and  Velva  are  covered  by  floodplain  regulations; 
the  other  floodplain  areas  are  not  yet. 

2.142  There  are  30  residences  in  the  Souris  River  valley  below 
elevation  1620  and  north  of  the  selected  dam  site,  between  Burlington 
and  the  Canadian  border.  As  discussed  in  the  paragraph  on  land 

use,  most  of  the  valley  above  Burlington  is  occupied  by  relatively 
large  farms  or  ranches  and  the  Upper  Souris  National  Wildlife  Refuge. 
Some  of  the  rural  residents  of  these  farms  and  ranches  are  descendants 
of  early  settlers  of  the  Souris  River  valley.  The  farms  and  ranches 
have,  in  many  cases,  been  occupied  and  worked  by  several  generations 
of  families.  The  ties  to  homes  and  lands  in  this  area  are  therefore 
quite  strong  in  many  cases.  Relative  to  the  urban  floodplain  at  Minot, 
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floods  in  the  rural  area  do  not  affect  a  ftre.at  number  of  people.  Many 
of  the  flood  problems  of  rual  residents  are  similar,  although  some  of 
the  rural  residents  also  gain  advantages  in  compatible  activities  such 
as  flood  irrigation  of  hay  lands.  Also  the  proportion  of  floodplain 
residents  is  much  lower  for  the  upstream  rural  area  than  for  Minot. 

All  hut  a  few  of  the  rural  residents  are  not  in  floodplain  locations 
except  when  large  reservoirs,  such  as  Burlington  Dam,  are  constructed. 


Population 


2.14  3  Tlie  United  States  portion  of  the  Souris  River  basin,  an  area  of 
9,320  square  miles,  lies  in  northwestern  North  Dakota  and  the  north¬ 
eastern  tip  of  Montana.  The  stretch  of  the  Souris  River  lying  within 
North  Dakota  is  358  miles  long;  the  basin  includes  essentially  all 
of  Renville,  Ward,  McHenry,  Bottineau,  and  Rolette  Counties,  and 
parts  of  several  others.  In  1970  the  basin's  population  was  approx¬ 
imately  94,600,  sixry-two  percent  of  which  was  in  Ward  County,  includ¬ 
ing  Minot  and  the  U.S.  Air  Force  Base.l 


2.144  Population  in  the  Souris  River  basin  is  expected  to  increase 
about  30  percent  during  the  period  1970-2020.-  in  general,  rural  farm 
population  is  expected  to  decline  while  urban  and  rural  nonfarm  popula¬ 
tions  are  expected  to  increase. 


2.145  Minot,  the  largest  city,  is  expected  to  experience  the  highest 
growth  rate  in  the  basin — its  1970  population  of  32,290  is  expected 
to  reach  65,000  by  the  year  2030,  an  increase  of  about  ] 00  percent 
(table  1$.  During  the  same  period.  Ward  County,  which  includes 
Minot,  is  expected  to  increase  its  1970  population  of  58,560  (which 
includes  military  personnel)  by  88  percent. 


2.146  In  1970,  20,000  persons  resided  in  the  immediate  vicinity  of 
Minot,  but  outside  the  present  municipal  limits.  Thus,  the  1970 
population  of  the  total  Minot  urbanized  area  was  more  than  52,000. 

A  special  census  conducted  by  the  city  of  Minot  indicated  a  1975  popula¬ 
tion  of  32,823,  an  increase  of  533  persons,  or  1.7  percent,  over  the 
1970  population. 

1  Historical  population  data  were  obtained  from  the  U.S.  Bureau  of 
the  Census.  Population  projections  were  derived  from  pr  jections 
by  the  U.S.  Department  of  Commerce. 

9 

Although  the  general  guidance  of  Engineering  Regulation 
1105-2-105  stipulates  that  futures  projections  will  span  the 
project  life,  it  is  unsound  and  misleading  to  present  popula¬ 
tion  projections  beyond  50  years  for  an  area  of  the  present 
size.  There  are  no  correction  or  adjustment  formulas  which 
wil  provide  defined  stability  within  known  ranger  limits  for 
population  figures  projected  beyond  50  vears.  In  the  interest 
of  the  credibility  of  the  agency,  the  full  intent  of  cited 
regulatory  guidance  is  upheld  hv  the  OBFRS  data  alone,  as 
shown  in  table  11. 
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Table  11:  Population  Projections,  Selected  North  Dakota  Communities,  Counties,  and  the 


Land  Use 


2.147  Minot  is  the  only  urban  center  in  a  predominantly  agricultural 
region.  The  American  portion  of  the  Souris  River  basin  is  the  core 
of  this  agricultural  region,  but  it  extends  considerably  beyond 

the  basin.  The  region's  wholesale  and  retail  trade,  business  and 
agricultural  services,  and  medical  and  other  professional  services 
are  highly  concentrated  in  Minot. 

2.148  In  the  city  of  Minot,  land-use  classifications  are  residential, 
commercial,  light  industrial,  heavy  industrial,  parks  and  recreation, 
public  and  semipublic,  and  streets  and  railroads.  Developed  land 

in  the  city  of  Minot  increased  from  3,520  acres  in  1957  to  5,070 
acres  in  1966,  an  increase  of  44  percent.  Residential  use  accounted 
for  the  largest  acreage,  31  percent  of  the  developed  area  in  1966, 
an  increase  of  60  percent  over  1957  acreage.  The  second  largest  use 
of  land  was  for  streets  and  railroads,  which  occuped  28  percent  of 
the  city's  developed  area  in  1966,  an  increase  of  50  percent  over 
1957  acreage.  Acreages  in  both  the  commercial  and  light  industrial 
categories  are  small,  but  each  category  increased  200  percent  from 
1957  to  1966.  Acreage  in  parks  and  recreation  increased  41  percent. 
Aside  from  vacant  land,  the  only  land-use  category  which  declined  dur¬ 
ing  the  9-year  period  was  heavy  industrial,  which  declined  18  percent. 
No  comprehensive  land-use  survey  has  been  made  in  Minot  since  1966. 
However,  based  on  growth  in  population,  it  appears  likely  that  growth 
in  acres  of  land  used  for  the  various  classifications  has  continued 
since  then. 


Comparison  of  land  uses  in  Minot,  1957-1966 _ 

Percentage  of  total  Percentage 


Urban  land  use 

Area  in 
1957 

acres 

1966 

developed 

1957 

area 

1966 

of  change 
1957-66 

Residential 

995 

1,590 

28.3 

31.4 

+59.8 

Commercial 

100 

300 

2.8 

5.9 

+200.0 

Light  industrial 

80 

240 

2.3 

4.7 

+200.0 

Heavy  industrial 

55 

45 

1.6 

0.9 

-18.2 

Public  and  semipublic 

1,115 

1,155 

31.7 

22.8 

+3.6 

Parks  and  recreation 

220 

310 

6.2 

6.1 

+40.9 

Streets  and  railroads 

955 

1,430 

27.1 

28.2 

+49.7 

Total  developed  land 

3,520 

5,070 

100.0 

100.0 

+44.0 

Source:  "Comprehensive  Plan,  Minot,  North  Dakota,"  Harland  Bartholomew 
and  Associates,  St.  Louis,  Missouri,  1969. 
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2.149  Currently,  the  major  land  use  in  Minot  is  residential,  mainly 
single  family,  occupying  27  percent  of  the  land.  (This  percentage 

is  deceptively  small,  due  to  the  increase  in  Minot's  total  area.)  In 
recent  years,  residential  land  has  been  developed  both  inside  and  out¬ 
side  the  city  limits.  Commercial  land  uses  4  percent  of  the  city's 
area.  Most  industries  within  Minot  have  been  developed  along  rail 
lines,  near  the  center  of  the  community.  Commercial  land  use  has 
developed  in  the  central  business  district  and  along  main  traffic 
arteries.  Public  and  semipublic  uses,  including  parks,  occupy  25  per¬ 
cent  of  the  area.  Streets  and  railroads  occupy  21  percent  of  the 
total  area  while  open  space  represents  19  percent.  The  total  land 
area  of  the  city  of  Minot  is  about  8  square  miles  or  5,187  acres. 

2.150  The  100-year  Minot  floodplain  occupies  about  37  percent  of 
the  total  area  of  Minot.  About  50  percent  of  the  floodplain  is  in 
residential  use.  The  next  largest  land  use  category  in  the  floodplain 
is  streets  and  roads,  about  13  percent  of  the  area.  The  balance  of 
the  area  is  distributed  among  commercial,  industrial,  public,  and 
park  uses,  and  railroads  and  vacant  lots.  Less  than  2  percent  of  the 
Minot  floodplain  is  vacant. 


Comparison  of  land  use  on 

the  100-year  floodplain. 

Minot, 

1957-1966 

Urban  land  use 

Area  in 

acres 

Change 

(1957-66) 

1957 

1966 

Percent 

Acres 

Commercial 

44 

101 

130 

+57 

Industrial 

31 

78 

152 

+47 

Rail  roads 

112 

114 

2 

+2 

Streets  and  roads 

198 

243 

23 

+45 

Residential  (developed) 

673 

959 

42 

+286 

Residential  (vacant  lots) 

- 

42 

- 

- 

Public  and  semipublic 

139 

186 

34 

+4  7 

Parks 

104 

161 

55 

+57 

Total  developed  area 


1,301  1,884 


45 


+583 


2.151  Upstream  from  Minot  in  Ward  County  and  in  the  floodplain  are 
seven  communities  with  a  total  of  about  200  single-family  residences 
on  one-half  acre  lots.  Most  of  the  residences  were  constructed  in 
the  1960's  but  some  have  been  constructed  since  the  1969  flood. 
Additional  lots  in  these  areas  have  been  platted  but  remain  vacant 
due  to  local  zoning  ordinances.  One  small  community  was  constructed 
in  Ward  County  in  the  floodplain  downstream  between  Minot  and  Logan 
prior  to  1969. 


2.152  Non-urban  land  use  distributions  in  the  study  area  between 
the  proposed  Burlington  Dam  and  the  Saskatchewan  border  are  shown 
in  table  5  on  page  49  of  this  document.  Development  at  Minot,  the 
major  point  of  project  flood  protection,  is  given  further  perspec¬ 
tive  in  the  context  of  the  total  study  area  100-year  floodplain  by 
the  data  in  table  12  .  The  areas  shown  comprise  the  uses  and 
acreages  below  the  proposed  Burlington  Dam. 


Public  Health  and  Safety 


2.153  The  project  area  has  not  suffered  significantly  from  public 
health  problems  associated  with  flooding,  because  local  health  author¬ 
ities  have  taken  several  precautions.  Disposal  of  debris  and  garbage 
is  well  planned,  and  consequently  there  are  few  bank-dwelling  rats 

to  be  forced  to  higher  ground  during  flood  conditions.  Usually  Minot 
does  not  have  a  mosquito  problem  in  normal  water  level  years.  Follow¬ 
ing  the  1969  and  1975  floods,  due  to  pooled  waters,  mosquitos  bred 
in  large  numbers  and  did  cause  nuisance  problems.  There  had  been 
reports  of  equine  encephalitis  in  the  State  prior  to  the  1969  flood, 
thus  the  Minot  area  was  tested  for  the  vector  (the  mosquito  Culex 
tarsalis) .  The  vector  was  found  in  limited  numbers  and  showed  negative 
for  encephalitis . 1  After  the  1975  flood  Culex  tarsalis  was  implicated 
generally  in  the  western  encephalitis  epidemic  in  North  Dakota.  Private 
wells  with  faulty  casings  have  been  found  to  be  contaminated  with  con¬ 
form  bacteria;  however,  very  few  problems  concerning  sewage  or  municipal 
water  supply  have  occurred.  Two  houses  in  Minot  exploded  and  burned 
during  the  1969  flood,  and  a  death  from  drowning  was  reported  in  connec¬ 
tion  with  high  Des  Lacs  River  flows  in  1970. 

Government 

2.154  The  form  of  municipal  government  in  Minot  is  Council-Manager, 
with  a  fourteen-member  council.  Elections  are  by  ward  on  a  non-partisan 
ballot.  The  mayor  is  directly  elected  by  popular  vote.  For  fiscal 
year  1976-77,  the  municipal  budget  was  $19,628,094  derived  primarily 
from  sources  show  in  table  13.  The  same  year  there  were  265  full-time 
municipal  employees. 


1  Cilke,  Roger  C.,  1974.  Personal  Communication.  First  District 
Health  Unit,  Minot,  North  Dakota. 
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TABLE  12 


Table  13:  Anticipated  Sources  of  Revenue,  Minot  F.Y.  1976-77 


Sources 


F.Y.  1976-77 


Tax  Budge; 

Sewer,  Water 
Airport 

Community  Development 
Special  Assessments 
*Debt  Fund 

Additional  Tax  Revenues 
(from  various  sources) 


$2,254,328 

2,570,000 

1,876,000 

1,128,000 

4,750,000 

1,335,000 

1,000,000 


*  Derived  primarily  from  bonds  for  construction 


Economy 

2.155  The  Minot  Retail  Trade  Area  consists  of  nine  counties  compris¬ 
ing  13,500  square  miles.  The  population  in  1970  was  114,000.  At  the 
core  of  the  retail  trade  area  is  the  United  States  portion  of  the 
Souris  River  basin. 

2.156  M'not  maintains  a  strong  position  as  a  trade  and  transportation 
center  and  its  future  in  this  respect  seems  assured  by  the  size  and 
resources  of  its  trade  area.  Included  in  the  trade  area  are  consider¬ 
able  mineral  resources,  an  Air  Force  base,  and  vast  agricultural 
resources. 

2.157  Agriculture  is  the  Minot  region's  basic  export  industry  and 
the  foundation  of  the  regional  economy.  Earnings  from  sales  of  farm 
products  make  possible  most  of  the  region's  purchases  of  goods  and 
services  from  other  regions.  Data  pertaining  to  agriculture  in  the 
Souris  River  basin  are  presented  in  table  14.  Money  also  comes  into 
the  region  from  production  and  sale  of  petroleum  and  from  Federal 
expenditures  for  national  defense.  However,  petroleum  and  defense 
are  of  secondary  importance  to  the  regional  economy  in  comparison 
with  agriculture.  Output  of  petroleum  is  declining  and  known  reserves 
are  limited,  in  contrast  with  the  large  and  expanding  agricultural 
output.  Further,  the  magnitude  in  future  years  of  expenditures  for 
the  Minot  air  base  cannot  be  foreseen. 

2.158  Agriculture  is  of  primary  importance  in  the  Minot  retail 
trade  area  and  in  the  Souris  River  basin.  In  the  five  counties  which 
closely  correspond  to  the  basin,  there  were  5,265  farms  in  1969  with 
an  average  size  of  854  acres.  The  gross  income  in  1969  of  the  basin's 
farmers  and  ranchers  was  $87  million,  as  measured  by  the  market  value 
in  1973  prices  of  all  farm  products.  The  value  of  farm  products' 

net  of  production  costs  amounted  to  approximately  $29  million.  About 
27  percent  of  farm  income  in  the  basin  was  derived  from  sales  of  live¬ 
stock,  mainly  beef  cattle.  In  accordance  with  agricultural  practices 
suitable  for  northern  North  Dakota,  40  percent  of  all  cropland  is  left 
fallow  each  year.  Between  1969  and  1974,  the  relative  value  of  crops 
to  total  agricultural  value  increased  from  73  percent  to  84  percent. 
There  was  a  corresponding  decline  in  the  relative  value  of  livestock 
production.  Wheat,  hay,  oats,  flaxseed,  barley  and  rye  are  the 
principal  crops;  some  corn  and  potatoes  are  also  grown. 
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Table  14:  Agricultural  Characteristics,  Souris  River  Basin,  1974 


COUNTY 

Total  Souris 

Characteristics 

Ward 

McHenry 

Bottineau 

Renville 

Rolette 

River  basin 

Number  of  farms 

1,468 

1,168 

1,217 

558 

623 

5,034 

Average  size  of 
farms  (acres) 

841 

994 

891 

928 

821 

895 

Market  values  of 
all  farm  pro¬ 
ducts  sold 
($1,000) 

53,493 

33,713 

49,437 

22,898 

19,970 

179,511 

Market  value  of 
all  farm  pro¬ 
ducts  sold 

36,440 

28,964 

40,622 

41,036 

32,055 

179,017 

Value  of  farm¬ 
lands  and 
buildings 
($1,000) 

235,343 

173,546 

264,167 

98,421 

92,756 

864,233 

Value  of  farm¬ 
lands  and 
buildings  per 
acre 

191 

150 

244 

190 

181 

191 

Value  of  mach¬ 
inery  and  equip¬ 
ment  ($1,000) 

51,302 

35,314 

45,828 

21,658 

20,798 

174,900 

Total  value, 
farmland, 
buildings, 
machinery , 
equipment 
($1,000) 

286,645 

208,860 

309,995 

120,079 

113,554 

1,039,133 

Farm  production 
costs  ($1,000) 

26,703 

10,391 

23,017 

10,771 

10,505 

81,387 

Value  crops 
sold  ($1,000) 

44,461 

23,573 

45,522 

21,138 

17,053 

151,747 

Percent  crops 
sold 

83 

70 

92 

92 

85 

84 

Value  livestock 
and  poultry 
sold  ($1,000) 

9,032 

10,139 

3,914 

1,760 

2,916 

27,761 

Percent  live¬ 
stock  and 
poultry  sold 

17 

30 

8 

8 

15 

16 

Value  forest 
products 
($1,000) 

0 

0 

0 

0 

0 

0 

Percent  forest 
products  sold 

0 

0 

0 

0 

0 

0 
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2.159  According  to  the  U.S.  Soil  Conservation  Service,  there  are  no 
unique  farmlands  in  the  project  area,  i.e.,  those  which  derive  their 
special  advantage  from  growing  specialty  crops.  There  are  prime  farm- 
la  Is,  however,  in  Ward  and  Renville  Counties,  mostly  adjacent  to 

th.  ouris  River  and  within  the  Upper  Souris  National  Wildlife  Refuge. 
There  are  also  several  acres  of  prime  farmlands  within  the  Burlington 
pool  area  above  the  0.5-percent  chance  storage  elevation.  Detailed 
soil  surveys  have  not  been  completed  for  McHenry  and  Bottineau  Coun¬ 
ties,  but  general  survey  maps  indicate  the  soils  are  either  too  sandy 
or  wet  to  be  in  the  unique  or  prime  categories. 

Employment 

2.160  Employment  in  Ward  County,  excluding  government,  increased  from 
16,443  in  1970  to  24,288  in  1974,  a  gain  of  48  percent  (tables  15  and 
16).  Much  of  this  gain  was  due  to  an  increase  in  military  personnel. 
Military  employment  increased  from  1,744  to  6,228  over  this  period, 

a  gain  of  257  percent.  This  change  reflects  the  completion  of  construc¬ 
tion  at  Minot  Air  Force  Base.  During  the  1970-74  period,  employment 
increased  significantly  in  manufacturing,  holesale  and  retail  trade, 
finance,  insurance,  real  estate,  and  services. 

2.161  As  of  April  1977,  6.0  percent  of  the  civilian  labor  force  of 
Ward  County  was  unemployed.  The  labor  force  consists  of  persons  who 
are  working  or  actively  seeking  work.  Potential  workers,  such  as 
married  women  and  students  who  would  seek  work  if  jobs  were  more 
abundant,  but  who  are  not  actively  seeking  employment,  are  not  classified 
as  part  of  the  labor  force. 


Table  15  :  Employment  by  Industry, 

Ward  County, 

1970,  1974* 

19701 

19742 

Industry 

Number 

% 

Number 

% 

Mining 

61 

0.4 

41 

0.2 

Construction 

1040 

6.3 

1033 

4.3 

Manufacturing 

847 

5.2 

1034 

4.3 

Transportation,  Communication, 

and  Utilities 

1649 

10.0 

1477 

6.1 

Wholesale  and  Retail 

Trade 

4787 

29.1 

5560 

22.9 

Finance,  Insurance,  and 

Real  Estate 

667 

4.1 

761 

3.1 

Services 

3867 

23.5 

4351 

17.9 

Armed  Forces 

1744 

10.6 

6228 

25.6 

Other 

1781 

10.8 

3803 

15.7 

TOTAL 

16,443 

24,288 

*  government  employees  are  not  included 

1  U.S.  Bureau  of  the  Census 

2 

U.S.  Department  of  Commerce,  Bureau  of  Economic  Analysis 


2.162  Total  employment  in  Minot,  excluding  the  remainder  of  Ward 
County,  increased  from  11,420  in  1970  to  12,272  in  May  1977,  a  gain 
of  7.5  percent.  (This  is  a  conservative  estimate,  as  1977  figures 
included  only  "covered"  workers.  See  table  15.)  Significant 
increases  occurred  in  the  following  categories:  transportation, 
communications,  and  utilities;  wholesale  and  retail  trade;  finance, 
insurance,  and  real  estate.  The  strongest  gain  was  in  the  wholesale 
and  retail  trade  category,  increasing  from  3,548  to  4,903,  or  38.2 
percent,  over  this  period  (table  16).  A  reduction  in  employment 
occurred  in  the  following  categories:  mining,  construction,  and 
services. 

2.163  The  most  significant  reduction  was  in  the  services  category, 
showing  a  decline  from  4,485  in  1970  to  3,606  in  1977,  a  decrease 

of  19.6  percent  (table  16).  Much  of  this  appearent  decrease,  however, 
might  result  from  the  exclusion  of  "non-covered"  workers  from  the 
1977  data. 


Table  16:  Employment  by  Industry.  Minot,  N.D.* 


Industry 

19701 

Number 

% 

**19772 

Number 

% 

Mining 

34 

0.3 

26 

0.2 

Construction 

681 

5.9 

674 

5.5 

Manufacturing 

693 

6.1 

744 

6.1 

Transportation,  Communication 

and  Utilities  1,314 

11.5 

1,515 

12.3 

Wholesale  and  Retail 

Trade 

3,548 

31.1 

4,903 

39.9 

F inance ,  Insurance , 
and  Real  Estate 

533 

4.7 

804 

6.6 

Services 

4,485 

39.3 

3,606 

29.4 

Other 

132 

1.2 

- 

- 

TOTAL 

11,420 

- 

12,272 

- 

*'  Government  employees  are  excluded  from  this  table. 

**  Current  figures  for  May  1977  reflect  only  those  workers  covered 
by  unemployment  insurance. 

1  U.S.  Bureau  of  the  Census 

2  State  of  N.D.,  Department  of  Employment  Services 


Income 


2,164  Actual  per  capita  income  for  Ward  County  in  1975  was  $5,546, 
compared  with  an  average  of  $5,781  for  the  State  of  North  Dakota. 
Although  actual  per  capita  income  figures  for  the  city  of  Minot  in 
1975  are  not  available,  it  can  be  expected  that  income  in  Minot  will 
be  higher  than  that  of  Ward  County  because  Minot  is  the  center  of 
the  regional  economic  area.  Data  on  per  capita  income  in  1967  dollars 
for  the  16-county  Minot  Economic  Area  (BEA  area  093)  and  for  the 
State  of  North  Dakota  were  furnished  by  the  U.S.  Department  of 
Commerce,  Bureau  of  Economic  Analysis,  as  shown  in  table  17. 


Table  17;  Per  Capita  Income  for  Minot  Economic  Area  and  State  of 
North  Dakota. ^ 


Year 

Minot  Area 

North  Dakota 

19712 

$2,931 

$3,019 

19803 

3,751 

3,941 

(27.9  %  change) 

(30.5  %  change) 

1  In  1967  dollars 

2  Revised  Estimate 

3  Adjusted  Projection 


Education 

2.L65  According  to  the  1970  Census,  the  educational  levels  of  persons 
25  years  of  age  and  over  in  Minot,  Ward  County,  and  the  State  of 
North  Dakota  were  as  shown  in  table  18. 


Table  18:  Educational  Attainment  Levels* 


Minot 

Ward 

County 

N, 

.D. 

Educ .  Level 

Number 

% 

Number 

% 

Number 

% 

8th  grade  or  under 

3,939 

25.5 

6,999 

25.9 

122,998 

38.6 

1-3  years  high 
school 

1,788 

11.6 

3,204 

11.9 

35,153 

11.0 

High  school  degree 

4,737 

30.7 

9,122 

33.8 

87,806 

27.6 

1-3  years  college 

3,062 

19.8 

4,552 

16.9 

45,680 

14.3 

4  or  more  years 
college 

1.902 

12.3 

3.083 

11.4 

26.702 

8.4 

Median  Years 
Completed 

12 

.4 

12.4 

12.0 

*  U.S.  Bureau  of  the  Census,  1970 
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2.166  The  median  number  of  years  of  formal  education  attained  does 
not  differ  greatly  among  city,  county,  and  State.  However,  there 

is  a  marked  progressive  decline  in  the  percentage  of  college  graduates 
between  Minot  and  the  State  at  large.  This  pattern  is  consistent  with 
the  predominance  of  agriculture  in  the  economy  of  the  State  and  few 
significant  urban  concentrations  of  population  (other  than  Minot) 
which  would  present  occupational  structures  requiring  higher  educa¬ 
tional  attainments.  Residents  of  Minot  and  the  surrounding  area  are 
served  by  three  post-secondary  educational  institutions  located  within 
the  city:  Minot  State  College,  Minot  Business  College,  and  Northwest 
Bible  College. 

Transportation 

2.167  Rail  service  was  instrumental  in  Minot's  development  as  a  major 
trade  and  transportation  center  in  North  Dakota.  Ward  County  is  pre¬ 
sently  served  by  two  major  railroads,  Burlington  Northern  and  Son 
Line.  Burlington  Northern  maintains  its  division  headquarters  at 
Minot,  while  the  Soo  Line  parallels  the  project  area.  Passenger 
service  is  provided  by  Amtrak.  This  pattern  is  slowly  changing  as 
airlines  and  trucking  companies  become  increasingly  competitive  in 

the  freight  industry.  Also,  most  forms  of  shipping  are  becoming 
increasingly  automated,  reducing  some  types  of  jobs  in  the  field. 
Despite  this  moderate  decrease  in  numbers  of  jobs,  continued  income 
growth  is  expected. 

2.168  The  highway  network  throughout  Ward  County  consists  of  three 
Federal  highways,  U.S.  2,  52  and  S3;  and  two  State  highways,  23  and 
53.  U.S.  2  runs  east  and  west,  U.S.  52  crosses  the  county  diagonally 
from  northwest  to  southeast,  and  U.S.  83  runs  north  and  south.  These 
highways  intersect  at  Minot  and  are  supplemented  by  numerous  local 
roads  to  provide  adequate  circulation  through  and  within  the  county. 
Daily  bus  service  is  available  to  Minot  from  Grand  Forks,  Jamestown, 
and  Bismarck.  Minot  International  Airport  is  served  by  two  major 
airlines,  North  Central  and  Frontier,  which  offer  a  total  of  five 
flights  daily.  In  the  Renville  County  portion  of  the  project  area 
(north  of  Lake  Darling  Dam)  there  are  three  principal  transportation 
routes  linking  local  communities  with  major  arteri  1  routes.  These 
include  the  Soo  Line  Railroad  and  State  Highway  28  (FAS  752)  crossing 
Lake  Darling  and  State  Highway  5  crossing  the  Upper  Souris  River 
valley  north  of  Lake  Darling. 

RECREATION 

2.169  Recreation  Needs:  The  1975  North  Dakota  State  Comprehensive 
Outdoor  Recreation  Plan  identifies  the  major  recreation  needs  within 
the  region  as  access  to  lakes  and  reservoirs,  and  camping,  tennis,  and 
golf  facilities. 
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2.170  Exis t ing  Cond i t Ions :  Lake  Darling  and  the  area  downstream 
are  regarded  as  one  of  the  most  important  fishing  resources  in  North 
Dakota.  Approximately  10  percent  of  the  annual  fishing  in  North 
Dakota  occurs  at  Lake  Darling.  In  1971,  94  percent  of  the  fishing 
pressure  came  from  the  Minot  Air  Force  Base  or  the  city  proper.  The 
highest  fishing  pressure  occurs  during  the  spring  and  early  summer. 
Further  information  on  use  of  the  fish  stock,  as  well  as  more  basic 
information  on  the  fishery,  is  found  in  paragraphs  2.134-2.140. 

2.171  The  most  important  aspect  of  the  Souris  River  between  Lake 
Darling  and  Burlington  has  been  its  function  as  waterfowl  habitat. 

During  the  fall,  hunting  outside  of  wildlife  refuge  boundaries  is 

a  major  activity.  Fishing  and  picnicking  at  two  sites  on  the  river. 
Baker  Bridge  and  St.  Mary's  Bridge,  are  also  important  recreation 
activities.  St.  Mary's  Bridge  receives  approximately  10  percent 
of  the  total  annual  refuge  recreation  activity  and  Baker  Bridge 
receives  approximately  30  percent. 

2.172  Formal  recreation  areas  within  the  city  of  Minot  adjacent  to 
the  river  are  limited  to  Oak  Park  and  Roosevelt  Park.  Activities 
at  both  parks  are  similar,  consisting  of  open  space  activities  such 
as  picnicking  and  field  games.  River-oriented  activities  consist  of 
fishing  and  boating.  Swimming  is  not  encouraged,  however,  due  to 
poor  water  quality.  With  channelization,  potential  to  create  a  larger 
park  and  open  space  system  along  the  river  is  created.  Plans  for  the 
system  have  been  developed. 

CULTURAL  RESOURCES 

2.173  In  compliance  with  Section  106  of  the  National  Historic 
Preservation  Act  of  1966  and  Executive  Order  11593,  the  National 
Register  of  Historic  Places  has  been  consulted  and  as  of  3  January  1978 
there  are  no  properties  that  have  been  included  on  or  determined 
eligible  for  inclusion  on  the  Register  that  are  located  within  the 
project  impact  areas.  The  Nationally  Registered  Eastwood  Park  Bridge 
and  the  Soo  Line  Passenger  Depot  in  Minot  will  not  be  affected  by  the 
project.  The  National  Register  will  continue  to  be  consulted  and 

the  St.  Paul  District  will  be  requesting  determination  of  eligibility 
during  later  design  stages.  Coordination  will  be  initiated  with  the 
State  Historic  Preservation  Officer  and  the  Advisory  Council  on  Historic 
Preservation  regarding  any  Registered  properties  that  are  to  be  affected 
by  the  project.  It  has  also  been  determined  that  no  properties  listed 
on  the  National  Registry  of  Natural  Landmarks  are  in  the  project  area. 
Copies  of  the  draft  environmental  impact  statement  were  provided 
to  the  National  Park  Service,  the  North  Dakota  State  Archaeologist,  and 
the  State  Historic  Preservation  Officer  for  their  review  and  comment 
(see  comment /response  section). 

2.174  In  order  to  identify  the  cultural  resources  located  within  the 
various  project  areas,  several  studies  were  conducted  under  contract 
with  the  St.  Paul  District,  Corps  of  Engineers.  A  reconnaissance  survey 
was  completed  in  1975  by  the  State  Historical  Society  of  North  Dakota. 
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Tills  reconnaissance  included  surface  examinations  of  the  proposed 
Burlington  dam  site  and  portions  of  the  pool  area,  the  Des  Lacs 
Tunnel  area,  and  the  channel  modifications  in  the  vicinity  of 
Minot.  Ten  prehistoric  sites  were  located  by  the  survey,  including 
three  rock  cairns,  one  burial  mound,  four  stone  alignments,  and 
two  isolated  artifact  finds.  These  sites  are  all  located  in  the 
Burlington  pool  area;  however,  four  are  located  outside  of  the 
impact  area. 

2.175  A  record  and  literature  search  to  complement  this  reconnais¬ 
sance  was  conducted  in  1977  by  the  University  of  North  Dakota.  This 
study  included  a  review  of  the  known  prehistoric,  historic,  architect¬ 
ural  and  paleontological  resources  of  the  Upper  Souris  River  basin. 
Information  obtained  from  local  informants  and  from  historical  accounts 
identified  786  possible  prehistoric,  historic,  and  architectural  sites 
for  Bottineau,  McHenry,  Renville  and  Ward  Counties.  Many  of  the  site 
leads  were  recorded  a  number  of  years  ago,  so  the  location  and  descrip¬ 
tion  are  often  faulty.  In  addition,  many  of  these  reported  sites  have 
probably  been  disturbed  or  destroyed  in  the  intervening  years.  Sub¬ 
sequent  field  surveys  will  determine  how  many  of  these  site  leads  are 
located  within  project  impact  areas. 

2.  176  The  University  of  North  Dakota  is  presently  under  contract  with 
the  St.  Paul  District,  Corps  of  Engineers  to  conduct  an  archaeological 
and  historical  field  survey  of  the  various  project  areas.  The  final 
results  of  this  investigation  will  not  be  complete  until  the  end  of 
1978.  Preliminary  information  from  the  archaeological  survey  has 
located  40  prehistoric  sites  in  the  areas  covered.  The  historical/ 
architectural  research  and  field  work  has  not  been  conducted.  The 
potential  significance  of  the  cultural  remains  will  be  evaluated 
according  to  the  National  Register  criteria.  This  contract  was  de¬ 
signed  to  include  the  proposed  areas  of  construction  (Des  Lacs  diver¬ 
sion  tunnel,  levee  improvements,  road  relocations,  and  designated 
borrow  areas),  the  Lake  Darling  pool  raise,  the  Burlington  Dam  dry 
reservoir  area,  and  portions  of  the  area  north  of  the  head  of  Lake 
Darling  to  the  Canadian  border. 

2.  177  Future  cultural  resources  investigations  will  be  conducted 
during  later  design  stages.  These  investigations  will  involve  sub¬ 
surface  testing  for  buried  sites  where  there  is  a  high  potential 
for  such  sites.  Other  project  areas  not  previously  surveyed  will  be 
included  as  the  project  designs  and  impact  areas  are  finalized. 
Intensive  testing  of  all  cultural  resources  located  within  the  pro¬ 
ject  impact  areas  will  be  completed.  The  St.  Paul  District  will  be 
requesting  determinations  of  eligibility  from  the  Secretary  of  the 
Interior  following  completion  of  cultural  resources  identification 
and  evaluation  investigations.  All  properties  determined  eligible 
for  inclusion  on  the  National  Register  of  Historic  Places  will  be 
avoided,  if  possible,  or  any  adverse  impacts  will  be  mitigated, 
following  consultation  with  the  State  Historic  Preservation  Officer, 
the  National  Park  Service,  and  the  Advisory  Council  on  Histo-ic 
Preservation.  Mitigation  will  not  proceed  until  initial  receipt  of 
construction  funds. 
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2.178  A  number  of  comments  (see  comment/ response  section)  were 
received  regarding  the  lack  of  sufficient  data  concerning  cultural 
resources,  preventing  adequate  assessment  of  the  impacts  by  the  public. 
The  cultural  resources  regulations  (published  in  the  Federal  Register 
of  8  September  1975)  developed  by  the  Corps  of  Engineers  for  its 
civil  works  projects  provide  for  the  collection  of  these  data  in 
several  stages,  as  the  planning  and  design  advances,  and  as  funding 

is  appropriated  for  construction.  During  the  current  stage  of 
planning,  the  cultural  resources  investigations  are  primarily 
reconnaissance  level,  consisting  of  record  and  literature  research 
and  field  examinations  of  selected  protions  of  the  areas  to  be 
affected.  We  are  currently  proceeding  with  an  investigation 
which  is  partially  reconnaissance  level  and  partially  intensive 
survey,  because  of  the  large  areas  involved  and  varying  degrees  of 
potential  impact.  Actual  construction  areas  and  areas  with  most 
frequent  inundation  will  have  a  higher  priority  at  this  time.  During 
later  design  stages,  all  other  project  lands  will  be  surveyed  and  all 
determinations  of  eligibility  and  Memoranda  of  Agreement  regarding 
mitigation  measures  will  be  completed.  Upon  initial  receipt  of 
construction  funds,  agreed-upon  mitigation  measures  will  be  accomplished. 

2.179  The  results  of  future  cultural  resources  investigations,  corres¬ 
pondence,  and  executed  Memoranda  of  Agreement  will  be  incorporated  in 
later  documents  (General  and  Feature  Design  Memoranda).  Although  these 
documents  are  not  distributed  as  widely  as  the  environmental  impact 
statements,  they  will  be  provided  to  the  cultural  resource  review 
agencies,  which  include  tile  Council  on  Environmental  Quality,  the 
Advisory  Council  on  Historic  Preservation,  the  State  Historic  Preser¬ 
vation  Officer,  and  the  National  Park  Service.  In  addition,  the 
State  Historic  Preservation  Officer  and  the  National  Park  Service  will 
be  provided  copies  of  our  ongoing  and  future  cultural  recource  inves¬ 
tigation  reports  for  their  review  and  comment. 


2.180  The  review  of  paleontological  resources  identified  several  areas 
in  the  upper  Souris  River  basin  where  there  are  outcroppings  of  the 
Paleocene  Tongue  River  and  Cannonball  Formations  of  the  Fort  Union 
Group.  Areas  that  may  require  further  investigation  and/or  monitoring 
during  construction  include  the  Burlington  Dam  site,  the  Des  Lacs 
diversion  tunnel,  the  areas  where  emergency  levees  would  be  upgraded, 
and  the  borrow  pits  and  access  roads  in  these  areas. 

Prehistoric 

2.181  The  prehistory  of  the  Souris  River  Valley  in  North  Dakota  is 
largely  unknown  because  the  area  has  never  been  systematically 
surveyed  by  professional  archaeologists,  nor  have  any  sites  ever 
been  excavated.  Much  of  the  information  that  is  available  comes  from 
research  done  in  other  parts  of  North  Dakota,  and  southern  Manitoba 
and  Saskatchewan. 


2.182  With  the  retreat  of  the  glaciers  and  the  gradual  revegetation 
of  the  landscape,  nomadic  big  game  hunters  moved  onto  the  northern 
plains.  Often  referred  to  as  Paleo-Indians  by  archaeologists,  there 
is  not  much  evidence  remaining  to  tell  us  about  their  lifestyle. 

Their  past  existence  is  indicated  by  distinctive  projectile  points 
which  were  used  for  hunting  now-extinct  bison  and  mammoth.  Several 
of  these  projectile  points,  which  may  date  to  9,000  BC,  have  been 
found  to  the  west  of  the  Souris  River  and  in  western  and  southwestern 
Man it oba. 

2.183  Following  a  climate  change  to  more  moderate  temperature,  a 
number  of  new  food  resources  became  available  to  prehistoric  people. 
Communities  appear  to  have  been  le9s  nomadic,  and  subsistence  patterns 
were  based  on  locally  available  foods.  The  artifacts  found  from  this 
period  indicate  greater  cultural  diversity  resulting  from  adaptations 
to  different  environments.  These  adaptations  to  local  resources  are 
considered  part  of  a  widespread  cultural  pattern  known  as  the  Archaic. 
The  Plains  Archaic  in  this  area  dates  from  about  3,000  BC  to  1,000  or 
500  BC.  It  has  been  conjectured  that  the  greatest  number  of  sites 

in  western  North  Dakota  will  date  from  this  period  rather  than  from 
the  other  prehistoric  periods. 

2.184  The  next  cultural  tradition,  referred  to  as  the  Woodland,  is 
characterized  by  the  appearance  of  pottery  and  the  construction  of 
burial  mounds.  These  innovations  came  from  eastern  and  southern  parts 
of  the  United  States,  and  appear  to  have  followed  the  river  valleys 
from  the  woodlands  into  the  plains.  The  Upper  Souris  basin  area 
appears  to  be  the  northwestern  extent  of  the  mound  builders.  There  is 
one  recorded  burial  mound  in  the  proposed  Burlington  pool  area,  and 
several  reported  campsites  dating  from  this  period  are  reported  for 
the  basin. 

2.185  The  appearance  of  agriculture  encouraged  the  development  of  a 
sedentary  village  lifestyle.  By  800  AD,  the  cultivation  of  maize, 
beans,  and  squash  was  established  on  the  eastern  plains,  primarily 
along  the  Missouri  and  other  rivers.  The  people  lived  in  stockaded 
villages,  farming  the  floodplain  and  hunting  the  game  from  the  river¬ 
ine  and  prairie  environments.  This  adaptation  was  known  as  the  Plains 
Village  Complex  and  persisted  until  European  contact  disrupted  the 
pattern.  It  seems  reasonable  to  assume  that  evidence  of  the  Plains 
Village  adaptation  will  eventually  be  discovered  in  the  Souris  River 
Valley. 

2.186  Pressures  from  the  European  settlement  to  the  east  resulted 

in  a  movement  of  numerous  Indian  groups  westward,  causing  intertribal 
strife  as  the  groups  had  to  adjust  to  new  social  and  environmental 


conditions.  European  horses  were  acquired  from  the  south  and  west, 
and  a  number  of  formerly  agricultural  groups  changed  their  mode  of 
life  to  nomadic  bison  hunting  as  they  moved  onto  the  western  plains. 
Some  of  the  Plains  Village  people  continued  their  pattern,  combining 
bison  hunting  (with  guns  and  horses)  with  farming  and  trading. 

Historic 


2.187  The  historic  period  began  in  1738  with  the  arrival  of  the 
French  explorer  and  trader  LaVerendrye.  According  to  historic 
accounts,  he  passed  through  the  Souris  Valley  en  route  from  Fort 
La  Reine  on  the  Assiniboine  River  in  Canada  to  the  Mandan  Indian 
villages  located  on  the  Missouri  River.  Although  the  route  he  took 
is  uncertain,  he  probably  passed  along  the  east  side  of  the  Souris 
River,  stopping  at  an  Assiniboine  village,  possibly  near  the  present 
site  of  Minot.  This  was  a  major  commercial  route  dating  back  to 
1672  when  the  first  fur  post  was  established  at  Hudson  Bay.  Although 
the  archaeological  remains  of  the  Verendrye  campsites  may  not  be 
distinguishable,  if  one  were  located,  it  would  be  of  major  significance . 

2.188  According  to  LaVerendrye,  at  the  time  of  his  arrival  the  Souris 
Valley  was  occupied  by  groups  of  Assiniboine  Indians  who 

were  living  in  permanent  villages  along  the  river.  The  location  of 
these  reported  village  sites  is  not  known,  but  their  remains  may  be 
located  during  the  intensive  field  survey.  The  valley  was  also 
probably  frequented  by  parties  of  the  Hidatsa, Cree,  Chippewa,  Mandan,  and 
Dakota, 

2.189  With  the  Influx  of  European  fur  traders  to  the  area,  a  number 
of  intermarriages  with  the  Indian  population  produced  a  group  known 
as  the  Metis.  This  combined  Indian  and  French  heritage  developed 
into  a  distinctive  ethnic  identity  and  way  of  life,  focusing  on 
buffalo  hunting  and  fur  trapping.  Their  settlement  patterns  are  of 
interest  because  they  generally  followed  the  settlement  practices 
that  were  used  in  France,  thus  reflecting  the  continuity  of  certain 
conditions  despite  a  radical  change  in  economic  and  social  organization. 
It  is  uncertain  whether  any  of  their  permanent  settlements  will  be 
encountered,  but  it  is  likely  that  some  temporary  sites  will  be  present. 

2.190  Th  fur  trade  remained  under  the  control  of  the  French  until 
the  1780's.  By  the  early  1790's  the  British  Hudson  Bay  Company 
became  actively  involved  with  the  fur  trade  in  the  region,  with 
traders  stationed  on  the  Missouri  River.  It  is  possible  that  French 
and  British  trading  posts  may  have  been  located  on  the  Souris  River. 
Further  review  of  historical  documents  and  field  survey  will  determine 
this.  One  known  trader,  Charles  Chaboillez,  Jr.,  is  known  to  have 
wintered  on  the  Souris  in  1803,  although  the  exact  location  is  unknown. 
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2.191  The  English  cartographer  David  Thompson  traveled  through  the 
area  in  1797,  following  the  route  between  the  Assiniboine  River  and 
the  Missouri  River.  Later  the  American  fur  trader  Alexander  Henry 
followed  this  route  in  1806.  Presumably  their  campsites  would  have 
been  small,  with  probably  little  remaining  evidence  of  their  stay. 

2*192  In  1818,  the  Souris  River  area  became  part  of  the  United 
States;  however,  the  Hudson  Bay  Company  did  not  abandon  its  fur 
trading  operations  below  the  49th  parallel  until  1823.  The  American 
Fur  Company,  the  Columbia  Fur  Company,  and  a  number  of  independent 
traders  soon  established  posts  throughout  the  region.  An  American 
Fur  Company  post  was  located  on  the  Souris  River  from  1843  to  1845, 
operated  by  Pierre  Garrioch.  The  location  of  this  post  is  unknown. 

2.193  Two  military  expeditions  traveling  through  the  area  were 
large  enough  and  in  the  area  long  enough  to  establish  extensive 
campsites.  In  1865  General  Alfred  Sully  led  a  military  force  to 
the  Souris  River  looking  for  Indians  involved  in  the  1862  Minnesota 
Uprising.  In  1873  the  international  boundary  was  surveyed  through 
the  region  under  the  command  of  Major  W.  J.  Twining.  A  reported 
campsite  of  the  Twining  expedition  is  located  on  the  east  side  of 
the  Souris  loop,  A  number  of  military  artifacts  have  also  been 
found  in  northern  Renville  County  within  the  proposed  project  area. 
Historic  accounts  also  report  that  large  numbers  of  Dakota  Indians 
were  camped  along  the  river  in  1867,  probably  near  the  bottom  of 
the  Souris  loop. 

2.194  The  permanent  settlement  period  began  in  1882-83,  when  several 
persons  established  stock  ranches  along  the  river  in  Renville  County. 
The  settlement  of  the  area  occurred  in  two  phases.  From  1882  to  1890 
the  river  bottom  lands  of  the  area  were  homesteaded.  Then  following 
a  period  of  drought,  the  second  phase  occurred  from  1904  to  1910,  at 
which  time  most  of  the  upland  areas  were  settled.  Due  to  economic 
conditions,  a  large  percentage  of  these  upland  homesteads  were 
eventually  abandoned,  and  some  of  their  remnants  are  still  standing. 
The  architectural  significance  of  any  buildings  and  structures  located 
within  the  project  areas  will  be  evaluated. 

2.195  A  number  of  short-lived  towns  sprang  up  in  the  Souris  Valley 
during  the  early  settlement  period.  In  1882  the  town  of  Hackett  Falls 
was  laid  out  north  of  the  present  site  of  Towner.  In  northern  McHenry 
County  the  town  of  Villard  was  established  along  the  river  in  1884. 

The  St.  Paul,.  Minneapolis,  and  Manitoba  Railroad  was  built  in  1886, 
crossing  the  Souris  at  the  present  site  of  Towner.  A  stagecoach  from 
Devils  Lake  served  the  area  from  1884  to  1905.  There  are  seveal  known 
townsltes,  stage  stops  and  post  offices  in  Renville  County  near  the 
Souris  River  that  may  yield  valuable  information  regarding  pioneer 
architecture  and  early  industrial  activities.  In  addition,  there  are 
several  early  industrial  sites  reported  for  the  Burlington  area, 
including  a  number  of  coal  mines  and  brickyards  which  may  be  located 
in  or  near  the  project  areas. 


3.00  RELATIONSHIP  OF  THE  PROPOSED  ACTION  TO  LAND  USE  PLANS 


3.01  Under  the  guidance  of  the  Corps  of  Engineers,  St.  Paul  District, 
the  city  of  Minot  and  Ward  County  adopted  floodplain  zoning  ordinances 
in  1971.  The  Minot  ordinance  was  one  of  the  first  in  the  country,  was 
acceptable  to  the  Federal  Insurance  Administration  at  the  time,  and 
qualified  them  for  participation  in  the  national  flood  insurance  pro¬ 
gram.  Both  ordinances  provided  for  restricting  development  within  the 
boundaries  of  the  Souris  River  100-year  (1-percent  chance  flood)  flood- 
plain.  The  Minot  floodplain  ordinance  applies  to  the  Souris  River  flood- 
plain  within  the  city  limits,  and  the  Ward  County  ordinance  applies  to 
those  unincorporated  portions  of  the  county  where  the  townships  have  ceded 
their  zoning  and  subdivision  powers.  Three  townships  have  ceded  their 
zoning  and  subdivision  powers  in  writing  and  eight  have  relinquished  them 
verbally  to  Ward  County. 1 

3.02  The  Minot  ordinance  includes  a  retroactive  development  clause 
("grandfathering")  which  allows  for  continued  development  within  the 
floodplain  provided  that  lots  were  annexed,  platted,  and  utilities 
installed  prior  to  the  date  the  floodplain  ordinance  was  adopted  in 
1971.  Almost  the  entire  floodplain  falls  under  the  "grandfather”  clause 
with  only  about  100  lots  still  available  for  development.  Development 
in  the  floodplain,  even  with  a  floodplain  ordinance,  is  allowed  to  con¬ 
tinue,  provided  certain  construction  requirements  designed  to  reduce 
flood  damages  are  met. 

3.03  The  Ward  County  ordinance  provides  for  redefinement  of  intermediate 
regional  floodplain  boundaries  "at  intervals  of  not  more  than  5  years 
from  the  date  of  its  original  adoption  and  specifically  within  1  year 
following  completion  of  any  phase  of  flood  control  work  [i.e.,  Minot 
channel  and  Burlington  Dam]  which  may  remove  the  necessity  for  any  or 
all  of  the  restrictions  imposed  by  this  resolution."  However,  under 
present  prc  :edures  the  Federal  Insurance  Administration  would  require 
a  restudy  to  determine  the  new  limits  of  the  floodplain  for  insurance 
purposes . 

3.04  Floodplain  regulations  are  designed  to  modify  land  use  and  devel¬ 
opment  in  order  to  lessen  the  future  effects  of  floods.  "Grandfather" 
clauses,  however,  reduce  the  effectiveness  of  such  regulations.  In 
addition,  the  Minot  ordinance  currently  defines  the  floodway  as  the 
1500-cfs  or  normal  river  channel  which  existed  in  1971.  This  is  not 
consistent  with  FIA  regulations  and  encourages  fill  in  the  floodplain 
which  is  widespread  and  in  some  cases  extends  to  the  channel  (Keifer 
&  Assoc.,  Flood  Hazard  Mitigation  Report).  This  can  have  significant 
effects  on  flood  conditions. 

3.05  In  1971,  the  city  of  Minot  and  Ward  County  made  flood  insurance 
available  to  floodplain  occupants  in  accordance  with  provisions  con¬ 
tained  in  the  National  Flood  Insurance  Act  of  1968,  Public  Law  90-448. 

The  flood  insurance  program  is  based  on  studies  made  by  the  Corps  of 
Engineers,  St.  Paul  District.  Flood  Insurance  assists  in  reimbursing 

^Keifer  &  Associates,  Inc.  1976.  Flood  Hazard  Mitigation  Report,  prepared 
for  the  U.S.  Department  of  Housing  and  Urban  Development. 
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affected  property  owners  of  existing  developments  for  losses  sustained 
from  flooding  and  prevents  or  reduces  flood  damages.  Prior  to  January 
1975,  flood  insurance  was  uniformly  issued  under  federally  subsidized 
rates.  After  that  date,  however,  actuarial  (risk  premium)  rates  are 
effective  in  communities  which  have  adopted  an  acceptable  final  flood- 
plain  ordinance  after  a  flood  insurance  rate  study.  The  only  communi¬ 
ties  currently  having  subsidized  coverage  available  (under  the  "emergency" 
program)  are  those  which  have  indicated  a  willingness  to  participate 
and  have  adopted  a  preliminary  floodplain  ordinance. 

3.06  In  the  decade  from  1966  to  1975,  two  types  of  land  use  changes 
occurred  within  the  Minot  floodplain  -  residential  development  of 
undeveloped  areas,  and  removal  of  residences,  primarily  for  flood 
control  purposes,  by  the  city.  During  this  period,  309  construction 
starts  (new  structures  and  reconstructions  over  $5,000)  occurred  within 
the  floodplain.  Of  these,  243  were  new  structures  of  which  214  were 
residential,  22  commercial,  and  7  public.  The  enactment  of  the  national 
flood  insurance  program  therefore  had  little  effect  on  the  amount  of 
construction.  There  was  a  rash  of  new  construction  starts  prior  to 
January  1975  as  developers  probably  attempted  to  qualify  for  subsidized 
insurance  rates.  However,  following  the  removal  of  federally  subsidized 
insurance  rates,  there  was  a  drastic  reduction  in  construction  activities 
(Keifer  &  Assoc.,  1976,  Flood  Hazard  Mitigation  Report). 

3.07  Since  1970,  82  properties  have  been  acquired  by  the  city.  Sixty- 
four  of  these  were  connected  with  either  the  Minot  channel  project  or 
the  city's  diking  program.  In  addition,  67  more  properties  are  labeled 
for  acquisition  as  a  result  of  the  1976  flood  (Keifer  &  Assoc.,  1976, 

Flood  Hazard  Mitigation  Report) . 

3.08  Other  cities  in  the  area  have  varying  floodplain  management 
policies.  Velva  has  adopted  a  floodplain  ordinance  similar  to  that  of 
Minot's,  but  is  presently  contesting  the  extensive  floodway  designation. 
Burlington  was  participating  in  the  "emergency"  flood  insurance  program 
as  of  12  September  1977. 

3.09  Between  1970  and  1975,  the  population  of  the  Minot  floodplain 
decreased  by  about  1,000  (600  gain  in  the  floodplain  fringe  and  1,600 
decline  in  central  area).  Without  greater  protection,  this  trend  would 
probably  continue.  However,  survey  data  indicated  that  in  1171,  34  per¬ 
cent  of  floodplain  houses  were  substandard  or  deficient,  while  in  1974 
only  29  percent  in  the  same  area  were  deficient  (Keifer  &  Assoc.,  1976, 
Flood  Hazard  Mitigation  Report).  This  reflects  considerable  investment 
in  the  floodplain  and  probably  indicates  the  anticipated  construction 
of  upstream  protection  and/or  lack  of  effective  floodplain  regulations. 
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3.09  Between  1970  and  1975,  the  population  of  the  Minot  floodplain 
decreased  by  about  1,000  (600  gain  in  the  floodplain  fringe  and  1,600 
decline  in  central  area).  Without  greater  protection,  this  trend  would 
probably  continue.  However,  survey  data  indicated  that  in  1171,  34  per¬ 
cent  of  floodplain  houses  were  substandard  or  deficient,  while  in  1974 
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Flood  Hazard  Mitigation  Report).  This  reflects  considerable  investment 
in  the  floodplain  and  probably  indicates  the  anticipated  construction 
of  upstream  protection  and/or  lack  of  effective  floodplain  regulations. 
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EXISTING  LAND  USE  PLANS 


3.10  The  Souris  Basin  Planning  Council,  which  assists  Bottineau,  Burke, 
McHenry,  Mountrail,  Pierce,  Renville,  and  Ward  Counties  with  their  plan¬ 
ning  and  development  activities,  was  contacted  in  regard  to  the  proposed 
project's  consistency  or  conflict  with  existing  land  use  plans.  They 
indicated  that  publicly  adopted  land  use  plans  have  not  been  developed 

to  date;  however,  they  are  in  the  process  of  developing  a  land  use  program. 
The  Basin  Planning  Council  and  the  Corps  both  recognize  the  need  to  con¬ 
tinue  their  coordinated  land  use  planning  effort. 

3.11  The  proposed  project  is  consistent  with  the  land  use  plans  of  the 
city  of  Minot. 


I 


4.00  IMPACTS  OF  THE  PROPOSED  ACTION 


4.01  Statistical  analysis  of  hydrologic  data  indicates  that  flood- 
water  storage  behind  Burlington  Dam  itself  would  only  be  required 
for  the  2  percent  and  less  frequent  floods.  The  raised  Lake  Darling 
Dam  would  be  used  to  regulate  the  more  frequent  flood  events. 

4.02  Figures  3-5  are  presented  so  that  the  reader  can  evaluate  the 
impacts  of  floodwater  storage  and  compare  the  with-  and  without- 
recoramended-project  conditions.  Figure  3  presents  the  actual 
("existing")  Lake  Darling  hydrograph  for  the  1975  flood  (about  a 
30-year  flood  event),  as  well  as  the  hydrograph  showing  Lake  Darling 
operation  as  it  would  have  been  with  the  recommended  project  in  place 
("modified").  The  "modified"  hydrograph  assumes  drawdown  to  elevation 
1591  (reference  paragraph  1.13  d  earlier).  Subjective  evaluation  of 
impacts  on  terrestrial  vegetation  can  then  be  made  using  table  5, 
which  shows  that  there  are  66  acres  of  bottomland  hardwood  above  Lake 
Darling  Dam  between  elevations  1590  and  1600,  1,500  acres  of  marsh, 

19  acres  of  agricultural  land,  and  289  acres  of  grassland.  Figure  3 
shows  that  these  acreages  were  flooded  from  flat-pool  storage  a 
minimum  of  about  12  days,  from  8  through  20  May  during  the  1975  flood. 
Maximum  duration  of  inundation  depends  upon  specific  elevation  for 
the  habitat.  Depths  at  some  locations  range  up  to  almost  5  feet  at 
peak  storage  (elevation  1600.7,  normal  Lake  Darling  pool  assumed  to 
be  1596  with  no  "terrestrial"  habitat  from  table  5  below  that  elevation 
With  the  recommended  project,  flat-pool  storage  would  not  have  occurred 
to  elevation  1600  (due  to  greater  pre-flood  drawdown  of  Lake  Darling). 
Again  using  figure  3,  terrestrial  habitats  at  elevation  1597  were  flooded 
from  flat-pool  storage  about  34  days  from  1  May  through  3  June  during 
the  1975  flood;  under  "modified"  conditions  the  corresponding  duration 
would  have  been  48  days  from  13  June  through  31  July.  Of  course, 
some  of  the  acreage  is  flooded  by  flowing  water  either  with  or  without 
the  recommended  plan. 

4.03  Figure  4  presents  similar  information  for  the  1976  flood 
(about  an  80-year  flood  event),  and  figure  5  for  the  0.5  percent 
chance  flood.  Those  less  frequent  floods  would  require  storage 
behind  Burlington  Dam  itself  in  addition  to  the  Lake  Darling  storage, 

(and  so  figures  4  and  5  have  an  additional  stage  hydrograph),  but 
the  hydrograph  can  be  interpreted  in  a  similar  fashion. 

4.04  The  analysis  in  figures  3-5,  and  on  the  following  pages  assumes 
the  release  plan  set  forth  in  paragraphs  1.14  through  1.22.  The 
release  plan  is  a  tradeoff  between  reducing  environmental  damages 
in  the  pool  to  a  point  where  the  USFWS  will  accept  them,  and  keeping 
downstream  flows  to  a  point  where  the  Minot  channel  can  convey  them 
and  where  other  downstream  interests  state  they  would  also  desire 
some  flood  control  benefits. 
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GEOLOGICAL  IMPACTS 


4.05  Considerations  made  in  the  evaluation  of  the  impact  of  the  pro¬ 
ject  on  the  geology  of  the  basin  include:  the  stability  of  the  reser¬ 
voir  walls,  effect  on  the  groundwater  levels  adjacent  to  the  reser¬ 
voir  sites,  effect  on  the  groundwater  levels  in  the  divide  between 
the  Des  Lacs  and  Souris  Rivers  at  the  diversion  tunnel  location, 
effect  on  the  groundwater  levels  in  the  floodplain  downstream  from 
the  reservoirs,  channel  erosion  downstream  from  the  reservoirs, 
effect  on  mineral  deposits,  and  effect  on  unique  geologic  features. 

4.06  Some  sheet  or  rill  erosion  along  the  valley  slopes  due  to  loss  o! 
vegetation  after  inundation  is  expected.  The  erosion  is  not  expected  to 
be  severe,  however,  due  to  the  natural  resistance  of  the  soils  to  erosion 
and  the  fact  that  erosion  is  normally  inhibited  by  low  rainfall  and  hv 
frozen  ground  for  long  periods  in  the  winter.  Erosion  due  to  construc¬ 
tion  activities  at  the  various  project  sites  will  be  short-term  and  will 
be  controlled  or  minimized  by  proper  construction  procedures. 

4.07  No  water  would  be  stored  behind  Burlington  Dam  for  floods 
having  a  probability  of  annual  occurrence  greater  than  2  percent.  In 
addition  to  the  low  frequency  of  storage,  the  duration  of  storage  and 
drawdown  rate  would  not  be  sufficient  to  induce  more  than  an  occasional, 
shallow  slope  failure.  Shoreline  erosion,  which  is  often  conspicuous 
along  permanent  reservoirs,  would  not  be  a  major  concern  under  the 
proposed  plan  due  to  the  low  frequency  and  short  duration  of  storage. 

In  the  worst  conditions,  occasional  low  banks  or  benches  would  be 
etched  in  the  valley  slopes  if  sustained  high  winds  coincided  with 
high  pool  levels.  Utilization  of  Lake  Darling  to  store  floodwater 
would  result  in  a  slight  aggravation  of  the  existing  erosion  apparent 
around  the  lake.  No  significant  shoreline  erosion  would  develop  in 
the  Des  Lacs  River  valley  due  to  the  temporary  and  intermittent 
ponding  required  for  diversion  of  water  into  the  Souris  valley. 

4.08  xhe  Souris  River  valley  in  the  Burlington  and  Lake  Darling  reser¬ 
voir  areas  is  carved  in  a  thick,  regional  deposit  of  glacial  till 
which  is  primarily  a  sandy,  stony  clay  with  occasional  seams,  channels 
and  lenses  of  sand  and  gravel.  The  permeability  of  the  material  is 
very  low  except  in  the  sandy  phases.  Therefore,  changes  in  groundwater 
levels  near  the  valley  Induced  by  infrequent  storage  in  the  Burlington 
reservoir  would  be  insignificant  due  to  the  length  of  time  required  for 
the  water  table  to  adjust  to  the  temporary  change  in  base  level.  For 
the  same  reasons,  no  perceptible  change  in  groundwater  levels  would 
result  from  the  revised  operation  of  Lake  Darling  Dam  or  due  to 
diversion  of  water  from  the  Des  Lacs  to  the  Souris  valley.  No  per¬ 
manent  change  in  the  local  water  table  should  develop  from  the  con¬ 
struction  of  the  diversion  tunnel.  Any  temporary  dewatering  required 
for  construction  of  any  of  the  structures  is  not  expected  to  have  an 
adverse  effect  on  the  availability  of  groundwater  for  other  demands 
in  the  area. 

4.09  The  effects  of  the  proposed  project  on  the  geology  of  the  basin 
downstream  from  the  Burlington  Dam  would  be  restricted  to  the  flood- 
plain  area.  Except  for  the  times  when  water  would  be  stored  in  the 
reservoirs,  the  natural  discharge  of  the  river  would  be  maintained, 
and  no  change  in  the  existing  conditions  would  occur.  The  exception 
to  this  evaluation  is  in  Minot  where  some  of  the  channel  meanders  are 
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cut  off  with  bypass  channels.  The  river  in  this  area  is  considered  to 
contribute  some  recharge  to  deep  valley  aquifers.  The  project,  however, 
provides  for  continued  flow  through  the  existing  meanders.  The  channel 
area  available  for  recharge  to  underlying  aquifers  is,  therefore,  in¬ 
creased  slightly,  and  any  recharge  from  the  river  increased  accordingly. 

4.10  During  those  years  when  floodwater  is  stored  and  later  released, 
above-normal  flows  in  the  river  downstream  from  Burlington  Dam  would  be 
extended  over  a  greater  length  of  time.  In  the  case  of  the  1-percent 
flood  this  condition  could  extend  up  to  9  months.  Effects  on  the 
geology  to  be  considered  in  these  extreme  cases  are  changes  in  ground- 
water  levels  and  erosion  of  the  stream  channel.  For  any  sustained 
rise  in  river  level,  the  groundwater  level  under  the  floodplain  will 
also  rise  and,  if  given  sufficient  time,  be  nearly  the  same  level  as 
the  river.  Upstream  from  Verendrye  no  significant  rise  in  the  ground- 
water  level  is  expected,  except  following  floods  near  the  1-percent 
magnitude.  Even  following  these  extremely  large  floods,  any  adverse 
rise  in  the  water  table  would  not  be  expected  to  exceed  one  month  in 
April  and  May  because  the  channel  capacity  would  be  adequate  to  handle 
the  discharges  without  an  excessively  high  stage.  Also,  the  flood- 
plain  sediments  upstream  from  Verendrye  are  generally  silts,  clays  and 
fine  sands  with  low  permeability  which  would  retard  the  effect  of 

high  river  stages  on  the  water  table  over  a  large  area.  Downstream  from 
Verendrye,  however,  the  channel  capacity  is  lower  and  the  floodplain 
sediments  more  pervious.  Therefore,  a  high  water  table  in  that  area 
during  the  spring,  fall  and  winter  should  be  expected  to  accompany 
discharges  made  after  storage  of  a  major  flood. 

4.11  Water  released  from  the  reservoir  would  be  relatively  free  of 
sediment,  and  the  erosive  capacity  of  the  water  would  be  greater  than 
that  of  the  sediment-laden  natural  flows.  Channel  scour  and  bank 
stability  are  recognized  as  possible  local  problems  following  storage 
of  a  major  flood.  The  greatest  potential  problem  area  is  that  portion 
of  the  river  downstream  from  Verendrye  where  the  channel  would  be 
filled  to  capacity  for  sustained  periods  following  a  major  flood. 

Although  channel  erosion  and  stability  are  recognized  as  potential 
problems,  they  are  not  considered  critical  because  of  the  low  frequency 
of  floodwater  storage.  Also,  the  problems  are  not  expected  to  be 
significantly  greater  than  those  experienced  under  natural  conditions 
during  a  major  flood  and  would  be  easier  to  correct  or  protect  against 
because  of  the  controlled  nature  of  the  flows. 

4.12  Economic  mineral  deposits  affected  would  be  restricted  to  those 
deposits  of  sand,  gravel,  boulders  and  clay  used  for  the  construction 
of  the  proposed  structures.  The  projects  would  not,  however,  signifi¬ 
cantly  deplete  the  regional  supply  of  these  materials.  The  projects 
would  have  no  effect  on  the  production  and  future  development  of  lignite, 
oil,  gas,  or  salt. 

4.11  No  unique  geological  features  would  be  affected  by  the  project. 
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PROJECT  EFFECTS  ON  CROraD  WATER 


4.14  The  Souris  River  Valley,  In  the  areas  of  the  Burlington  and 
Lake  Darling  Reservoirs,  is  carved  in  a  thick  regional  deposit  of 
glacial  till  which  is  primarily  a  sandy,  stoney  clay  with  occasional 
seams,  channels,  and  lenses  of  sand  and  gravel.  The  permeability  of 
the  material  is  very  low  except  in  the  sandy  phases.  Therefore, 
changes  in  ground  water  levels  near  the  valley,  induced  bv  infre¬ 
quent  storage  in  the  Burlington  Reservoir,  would  be  insignificant 
due  to  the  length  of  time  required  for  the  water  table  to  adjust  to 
the  temporary  change  in  base  level.  For  the  same  reasons,  no  per¬ 
ceptible  change  in  gound  water  levels  would  result  from  the  revised 
operation  of  Lake  Darling  Dam  or  due  to  diversion  of  water  from  the 
Des  Lacs  River  to  the  Souris  River.  No  permanent  change  in  the 
local  water  table  should  develop  from  the  construction  of  the 
diversion  tunnel. 

4.15  Downstream  of  Burlington  Dam,  for  any  sustained  rise  in  river 
levels,  the  ground  water  level  under  the  floodplain  will  also  rise 
and,  if  given  sufficient  time,  be  nearly  the  same  level  as  the  river. 
Upstream  from  Verendrye,  no  significant  rise  in  the  ground  water  level 
is  expected.  Downstream  from  Verendrye,  however,  the  channel  capacity 
is  lower  and  the  floodplain  sediments  more  pervious.  Therefore,  a 
high  water  table  in  that  area  during  the  spring,  summer,  and  fall 
should  be  expected  to  accompany  discharges  made  after  storage  of  a 
major  flood. 

4.16  In  general,  the  chemical  quality  of  the  ground  water  in  the 
region  varies  within  wide  limits  and  is  usually  highly  mineralized 
and,  therefore,  considered  to  be  of  poor  quality. 

OPEN  WATER  IMPACTS 

4.17  Short-term  impacts  to  the  aquatic  ecosystem  in  the  Souris  and 
Des  Lacs  River  valleys  would  be  associated  with  project  construction 
activities,  including  dam  and  tunnel  constructions,  modification  of 
refuge  impoundments,  proposed  Velva  Channel  Cutoff,  and  channel  and 
levee  construction.  These  impacts  would  result  from  direct  physical 
disruption  and,  more  importantly,  from  increases  in  suspended  sedi¬ 
ments  which  would  bury  aquatic  invertebrates,  irritate  exposed 
membranes  of  fish  and  invertebrates  (possibly  to  the  extent  that 
secondary  bacterial  infections  could  occur),  and  reduce  autotrophic 
production  through  a  reduction  in  light  penetration.  All  of  these 
effects  will  result  in  a  considerable  decrease  in  aquatic  production 
for  several  years. 


4.18  An  example  of  these  types  of  effects  was  noted  by  the  USFWS 
below  Minot  where  channel  modifications  were  in  progress.  Within  a 
14-mile  (river  miles  381.5-367.4)  reach  of  the  river  below  Minot, 
macro invertebrate  populations  were  severely  reduced.  Within  the 
next  22-mile  reach  (to  river  mile  345.2)  considerable  recovery  had 
occurred,  and  by  river  mile  330.7  (Velva,  North  Dakota)  complete 
recovery  from  siltation  effects  was  assumed  with  an  associated  increase 
in  the  number  of  of  aquatic  taxa.  This  reach  was  also  affected  by 
organic  pollution  from  Minot,  and  these  effects  were  not  completely 
separable  from  siltation  effects. 

4.19  The  impacts  to  the  aquatic  environment  above  Lake  Darling  (Segment 
I)  would,  to  some  degree,  depend  upon  the  operating  procedures  utilized 
by  the  USFWS  during  the  lower  flows.  For  the  present  analysis,  it  has 
been  assumed  that  Lake  Darling  would  be  drawn  down  to  elevations 

1591  to  1594  (see  paragraph  1.13)  to  provide  additional  flood  storage 
behind  Lake  Daring  Dam  and  thus  reduce  the  frequency  of  storage  required 
behind  Burlington  Dam.  This  means  that  with  the  5,000  cfs  release 
plan.  Lake  Darling  would  be  capable  of  storing  floods  up  to  the  50-year 
event.  With  the  raise  of  Lake  Darling  spillway  from  1598  to  1602, 
the  area  between  elevation  1598  and  1605  in  Segment  I  would  be 
subject  to  slightly  longer  periods  of  inundation  for  a  50-year  flood, 
with  no  change  in  length  of  inundation  of  a  25-year  flood.  This  should 
cause  little,  if  any,  effect  over  existing  conditions.  The  area 
between  1596  and  1598  could  be  substantially  altered,  however,  due  to 
plans  to  hold  water  at  1598  until  fish  spawning  has  been  completed. 

Within  the  1596  to  1598  area,  stream  productivity  would  probably  be 
reduced  due  to  increased  sedimentation,  destruction  of  stream  side 
vegetation  and  an  associated  reduction  of  terrestrial  organic  food 
material  (allochthonous  material),  and  decreased  bank  stability. 

4.20  The  primary  aquatic  value  of  this  area  (1596-1598)  above  Lake 
Darling  appears  to  be  for  spawning  of  northern  pike.  By  increasing 
the  operational  flexibility  of  Lake  Darling,  i.e.,  being  able  to 
hold  water  at  1598  without  fear  of  reduced  flood  protection  for  down¬ 
stream  areas,  it  should  be  possible  to  encourage  the  successful  re¬ 
production  of  northern  pike  by  avoiding  too  rapid  drawdown  below  elevation 
1598  in  water  levels  during  spring  spawning  and  hatching  periods. 

Lake  Darling 

4.21  The  proposed  two-dam  plan  was  developed  as  a  trade-off  with  other 
dam  alternatives  as  a  means  for  reducing  the  frequency  and  extent  of 
adverse  impacts  (concern  is  mainly  with  terrestrial  and  managed  marsh 
systems)  in  the  area  between  Lake  Darling  and  Burlington  Dam.  Adverse 
impacts  are  essentially  transferred  to  the  area  above  Lake  Darling 
Dam.  The  Lake  Darling  area  would  be  subject  to  flooding  of  greater 
depth  and  longer  duration  than  under  existing  conditions. 


4. 22  Segment  II  (Lake  Darling)  would  be  subjected  to  storage  up  to 
about  elevation  1600  for  the  25-year  flood  and  1605  for  the  50-year 
flood,  an  increase  in  depth  of  about  1  and  4  feet,  respectively, 
over  existing  conditions.  As  with  the  upstream  reach,  the  length 
of  storage  between  1596  and  1598  (current  spillway  elevation)  would 
depend  on  operating  procedures  for  fish  and  wildlife  management. 

Length  of  storage  would  also  be  increased  over  existing  conditions 
(about  27  days  more  at  elevation  1600.5  with  a  50-year  flood).  For 
1-  to  2-percent  chance  floods,  inundation  periods  would  range  up  to 
1  day  at  1605.5  to  167  days  at  1598.5.  For  the  200-year  event, 
inundation  times  would  be  increased  further  (up  to  251  days  at  1598.5), 
and  Burlington  Dam  would  back  water  over  Lake  Darling  Dam  for  about 

1  month.  Except  for  any  drawdown  caused  by  anticipating  floods,  floods 
up  to  the  25-year  event  should  have  little  effect  on  Lake  Darling, 
although  sedimentation  would  probably  be  increased  slightly  due  to 
erosion  from  the  area  between  1599  and  1600. 

4.23  Depending  upon  timing  of  the  flood,  spawning  success  of  northern 
pike  could  be  reduced  for  larger,  less  frequent  events  due  to  rapid 
drawdown  to  1598.  Northern  pike  prefer  to  spawn  over  shallow  (e.g., 

7  inches)  flooded  vegetation  when  water  temperatures  are  between 
40°  and  52°  F.  Eggs  require  about  21  days  for  hatching,  and  newly 
hatched  young  remain  in  the  area  for  several  more  weeks.  Drawdown 
following  the  flood  peak  would  render  much  of  the  presently  suitable 
area  above  1598  unsuitable  for  northern  pike  spawning.  However, 
flood  events  greater  than  a  50-year  event  are  considered  rare,  i.e., 
their  probability  of  occurrence  in  any  year  is  very  low.  Similarly, 
it  is  doubtful  that  even  the  complete  failure  of  a  particular  year 
class  of  game  fish  would  seriously  affect  the  Lake  Darling  and  down¬ 
stream  fishery.  (Fish  habitat  impacts  and  fish  kills  would  be  more 
significant.)  The  occurrence  of  large  flood  events  in  successive 
years  could,  however,  cuase  a  significant  impact  and  would  probably 
require  stocking  to  supplement  natural  reproduction.  It  is  unknown 
whether  adequate  stock  would  be  available. 

4.24  In  most  years  (more  than  75  percent  of  the  time),  however, 
northern  pike  spawning  should  be  encouraged  due  to  the  capability 
to  hold  the  water  level  at  1598  until  the  fry  move  off  the  spawning 
beds. 

4.25  Drawdown  and  winterkill  conditions  are  areas  of  concern  with 
the  recommended  plan.  Paragraph  1.13  noted  that  drawdown  in  antici¬ 
pation  of  floods  requiring  control  would  involve  drawdown  to  between 
elevations  1591  and  1594.  Figure  2  shows  that  drawdown  would  have 
been  about  2.3  feet  lower  (to  1591)  for  the  1975  flood  with  the 
recommended  plan  in  place  and  operating.  This  may  have  caused  a  severe 
winterkill  as  in  1966-1967,  which  had  a  severe  winterkill  when  the 
water  level  was  at  elevation  1593.6  (see  paragraphs  2.73  and  2.136). 
Whether  1975  would  also  have  been  a  winterkill  year  with  the  recommended 
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plan  in  place  would  depend  in  part  upon  how  other  reservoir  conditions  (e. 
ice  and  snow  cover)  compared  in  1967  and  1975.  In  1976,  in  contrast, 
there  would  have  been  little  difference  in  drawdown  between  the  with- 
and  without-Burlington  project  conditions.  Winterkill  is  of  great 
concern  because,  unlike  loss  of  a  year  class  due  to  poor  spawning 
conditions,  winterkill  results  in  the  loss  of  several  year  classes, 
including  the  brood  stock.  Paragraph  2.136  summarized  some  of  the 
problems  in  recovering  from  the  1967  winterkill. 

4.26  Holding  Lake  Darling  at  elevation  1598  for  prolonged  periods  of 
time,  coupled  with  inundation  to  higher  elevations,  would  increase 
erosion  around,  and  sedimentation  in,  the  reservoir.  Although  the 
sedimentation  increase  is  not  anticipated  to  be  large,  the  physical 
effects  of  increased  sediment  deposition  in  the  reservoir  and  the 
increase  in  nutrient  loading  from  ions  adsorbed  on  the  sediments 
would  exacerbate  the  already  eutrophic  conditions.  The  EPA's  National 
Eutrophication  Survey  Report  on  Lake  Darling  indicated  the  possibility 
of  the  lake's  being  nitrogen  limited.  Since  a  high  percentage  (88 
percent)  of  the  nitrogen  input  to  the  lake  is  caused  by  agricultural 
practices,  measures  to  minimize  nitrogen  input  (time  of  fertilizer 
application,  land  treatment  measures,  and  the  like)  should  be  advo¬ 
cated  by  the  Soil  Conservation  Service  and  the  Water  Management 
Districts.  Further  degradation  of  the  lake  would  decrease  the  value 
of  the  existing  game  fishery  and  hasten  its  succession  to  a  panfish/ 
bullhead  fishery.  Alternating  drawdown  and  flooding  is  expected  to 
adversely  affect  plant  life3  and  production  of  animal  food  for  fish 
and  waterfowl  within  the  littoral  zone. 

4.27  During  years  requiring  storage  behind  Burlington  Dam  itself 
(less  than  twice  in  100  years  on  the  average) ,  the  impacts  on  the 
aquatic  community  between  the  dam  and  Lake  Darling  would  be  similar 
to  those  discussed  for  upstream  reaches.  These  would  include 
increased  siltation,  reduction  or  loss  of  spawning  opportunities  for 
northern  pike  and  walleyes,  and  reduction  of  both  diversity  and  numbers 
of  invertebrates.  This  reach  of  river,  as  indicated  by  the  USFWS 
limnological  survey,  can  be  characterized  as  degraded,  with  discharges 
from  Lake  Darling  contributing  to  the  pollution-tolerant  character  of 
the  species.  Because  of  the  infrequent  nature  of  the  storage  behind 
Burlington  Dam,  adverse  aquatic  impacts  are  not  expected  to  be  great 

in  this  reach.  Because  of  the  control  of  frequent  flood  events  provided 
by  the  raise  of  Lake  Darling  Dam,  the  controlled  release  of  water 
would  encourage  fish  spawning  and  invertebrate  populations  which 
might  otherwise  be  adversely  affected  due  to  high  peak  flows  under 
existing  conditions.  During  years  with  extended  releases  from 
Burlington  and  Lake  Darling  Dams  (greater  than  50-year  flood), 
the  increased  "base"  flow  would  benefit  the  river  environment 
by  eliminating  potential  severe  low  flows  for  those  years.  (The 
probability  of  a  large  spring  flood  the  same  year  as  a  severe 
summer  drought  is  very  small,  however.)  This  increased  flow 
would  not  significantly  enhance  the  existing  river  fishery, 
which  is  poor,  because  of  its  infrequent  nature. 


'( . H  At  present,  no  car]  are  known  to  inhabit  the  Souris  River  within 
tne  till  ted  States.  The  UGFWS  lias  expressed  concern  that  the  addition 
of  Garrison  Diversion  Unit  return  flows  would  create  conditions  that 
would  enable  carp  to  enter  the  Souris  River  from  the  Assiniboine 
River  in  Canada  and  overwinter  in  the  marsh  impoundments  ot  J.  Clark 
Salyer  NWR.  Garrison  Diversion  Dnit  return  lows  would  reduce  the 
probability  of  low  dissolved  oxygen  concentrations  in  the  marshes  during 
the  winter.  During  years  of  extended  release!  from  Burlington  Dam, 
these  conditions  would  also  exist  wit}'  or  without  the  irrigation  return 
flows.  However,  without  Garrison  Diversion  Unit,  the  probability 
of  carp  introduction  in  the  near  future  would  be  low  due  to  the  in¬ 
frequent  nature  of  releases  from  Burlington  extending  through  the 
winter  (less  than  1-percent  chance  in  any  year).  Should  carp  become 
established  in  the  Souris  River,  Burlington  Dam,  because  of  its  ability 
to  back  water  over  the  top  of  Lake  Darling  Dam,  would  increase  the 
likelihood  of  carp  being  introduced  into  Lake  Darling,  although  if 
they  were  able  to  occupy  downstream  reaches  it  would  only  be  a  matter 
of  time  before  they  were  introduced  into  Lake  Darling  even  without 
the  assistance  of  Burlington  Dam.  This  is  part  of  the  reason  that  the 
recommended  plan  includes  preliminary  costs  for  a  high  velocity  culvert 
to  prevent  carp  passage  during  lower  flows.  There  is  a  need  to 
study  the  effectiveness  of  this  control,  as  well  as  the  need  for  carp 
control  at  high  flows.  The  plans  for  the  carp  control  structure 
would  be  developed  during  the  Phase  II  detailed  design  studies. 

Further  information  on  the  inplications  of  carp  introduction  is 
found  in  International  Garrison  Diversion  Study  Board  (1976)  and  U.S. 

Fish  and  Wildlife  Service  (1976). 

Water  Quality  Impacts  During  Construction 

't  .29  The  raising  of  the  Lake  Darling  Darn  and  the  construction  of  the 
Burlington  Dam,  Des  Lacs  Diversion  tunnel,  modification  of  refuge 
impoundments,  levee  and  channel  modif ications ,  and  the  channel  cutoff 
near  Velva  would  all  result  in  the  temporary  degradation  of  water 
quality.  The  most  apparent  impacts  would  be  increased  turbidity  due 
to  increases  in  suspended  solids  and  lowered  levels  of  dissolved 
oxygen.  These  impacts  are  short-term  and  generally  limited  to  the 
amount  of  time  required  for  project  construction.  Much  can  be  done 
to  minimize  these  short-term  impacts. 

4.30  The  Corps  has  developed  specific  guidelines  for  protection  of 
the  environment,  which  contractors  have  to  follow;  those  guidelines 
specifically  relating  to  water  quality  are  as  follows. 

a.  General .  The  contractor  shall  not  pollute  rivers,  streams. 
Lakes,  or  reservoirs  with  fuels,  oils,  bitumens,  calcium  chloride,  acids, 
insecticides,  herbicides,  or  other  harmful  materials.  The  contractor 
shall  investigate  and  comply  with  all  applicable  Federal,  State,  and 
local  laws  and  regulations  concerning  pollution  of  bodies  of  water. 

b.  Erosion  Control.  Prior  to  any  major  construction,  the 
contractor  shall  submit  a  plan  showing  the  contractor's  scheme  for 
controlling  erosion  and  disposing  of  wastes. 


99 


r 


c.  Surface  drainage  from  cuts  and  fills  within  the  construction 
limits,  whether  completed  or  not,  and  from  borrow  and  waste  disposal 
areas,  shall,  if  turbidity-producing  materials  are  present,  be  held 

in  suitable  sedimentation  ponds  or  shall  be  graded  to  control  erosion 
within  acceptable  limits.  Temporary  erosion  and  sediment  control 
measures  such  as  berms,  dikes,  drains,  immediate  seeding  of  cut  and 
fill  slopes,  or  sedimentation  basins,  as  required,  shall  be  provided 
and  maintained  until  permanent  drainage  and  erosion  control  facilities 
are  completed  and  operative.  The  area  of  bare  soil  exposed  at  any  one 
time  by  construction  operations  should  be  held  to  a  minimum.  Stream 
crossings  by  fording  with  equipment  shall  be  limited  so  as  to  control 
turbidity.  Temporary  culverts  or  bridge  structures  shall  be  removed 
upon  completion  of  the  project.  Fills  and  waste  areas  shall  be  con¬ 
structed  by  selective  placement  to  eliminate  silts  or  clays  on  the 
surface  that  could  erode  and  contaminate  adjacent  bodies  of  water. 

d.  Spillages .  Special  measures  shall  be  taken  to  prevent 
chemicals,  fuels,  oils,  greases,  bituminous  materials,  waste  washings, 
herbicides,  insecticides,  and  concrete  drainage  from  entering  public 
waters. 


e.  Washing  and  Curing  Water.  Water  used  in  embankment  material 
processing,  aggregate  processing,  concrete  curing,  foundation  and  con¬ 
crete  lift  cleanup,  and  other  waste  waters  shall  not  be  allowed  to 
re-enter  the  river  if  a  significant  increase  in  the  turbidity  of  the 
river  could  result  therefrom.  The  contractor  shall  remove  from  within 
the  cofferdam  all  wash,  curing,  and  waste  waters  derived  from  sources 
either  within  or  outside  the  cofferdam. 

f.  Cofferdam  And  Diversion  Operations.  The  contractor  shall 
plan  operations  and  perform  all  work  necessary  so  as  to  minimize 
increase  in  turbidity  of  the  waterway  during  required  construction. 

g.  Disposal.  Disposal  of  materials,  wastes,  effluents,  trash, 
garbage,  oil,  grease,  and  chemicals  in  areas  adjacent  to  streams  will 
not  be  permitted.  If  any  waste  material  is  dumped  in  unauthorized 
areas,  the  contracted  shall  remove  the  material  and  restore  the  area 
to  the  original  condition  before  being  disturbed.  As  directed,  con¬ 
taminated  ground  shall  be  excavated,  disposed  of,  and  replaced  with 
suitable  fill  material;  compacted  and  finished  with  topsoil;  and 
planted  as  required  to  re-establish  vegetation. 

Water  Quality  Impacts  of  Impounding  Water  Behind  Burlington  Dam 

4.31  When  storage  is  required  in  Burlington  Reservoir  for  flood  con¬ 
trol,  water  quality  of  the  Souris  River  will  be  affected.  Some  of  the 
impoundment  characteristics  which  will  affect  water  quality  are  storage 
volumes,  dept'.n  in  reservoir,  orientation  to  prevailing  wind  direction, 
retention  time,  character  of  the  underlying  soils,  upstream  conditions 
in  Lake  Darling,  and  the  nature  and  extent  of  vegetation  in  the  impound¬ 
ment.  The  land  areas  and  types  which  would  be  inundated  by  the 
Burlington  Reservoir  at  various  elevations  are  shown  in  table  5. 
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q .  3.’  Present  methods  .ire  not  sufficiently  advanced  to  detern.ii.e  ml  of 
the  effects  of  the  t omp^rary  impoundment  of  water  behind 
the  Burlington  ;\»pi.  ! 1 1 . •  assessment  of  tln.se  impacts  is  hasc.i  »p.-r.  .*ru 

fessional  judgment  and  is  the  best  estimate  that  can  be  uadi-  .s  m 
actual  effects  of  storing  water  behind  the  dam.  However,  some  of  t In¬ 
significant  phvsical ,  biological,  and  chemical  relationships  affect ine 
water  qualit-V  can  be  cons  i  tiered.  A  study  by  Sylvester  and  Seablo-iin 
(19651  lists  the  processes  by  which  impounded  water  may  have  i t s  qualiis 
altered  when  In  contact  with  soli  and  vegetation.  These  graces.,  s  arc 
as  follows. 

a.  Ion  exchange  through  the  clay  and  humic  colloids  in  tin  soil 
under  water-saturated  conditions. 

h.  Microbiologic  degradation  of  organic:  materials  which  release 
dissolved  materials  and  carbon  dioxide,  which  increases  the  solubilit- 
o f  certain  minerals  ;  ad  organic  residues. 

c ,  Itacriag  of  organic  and  minerat  substances  from  the  soil  or 
vegetation,  which  may  sunpor  t  algal  growth  and  a  production  oi  addi¬ 
tional  organic  matter  with  addon  products  of  decomposition. 

d.  Mitrobic logic  activity  at  the  soil /water  interface,  which 
depletes  cne  dissolved  oxygen,  possibly  causing  anaerobisis  and  a  change 
in  the  products  of  decomposition. 

4.33  Dissolved  oxygen  concentrations  In  the  waters  impounded  behind 
Burlington  Dam  and  In  downstream  releases  are  probably  the  most 
important  parameters  to  be  considered.  These  concentrations  will  be 
primarily  influenced  by  the  oxygen  demand  of  the  decaying  vegetation 
in  the  reservoir  and  the  organic  content  of  the  soils.  Data  from 
Sylvester  and  Seablooin’s  study  listing  relative  oxygen  demand  which 
may  be  expected  for  various  soil  and  plant  types  are  shown  in  tabLe  19. 


4.34  Woodlands  constitute  about  10  percent  of  the  area  of  the  Burlington 
pool  below  the  100-year  frequency  pool  elevation.  Wood  has  a  very  complex 
chemical  composition  but  is  composed  primarily  of  cellulose,  hemicellu- 
lose,  and  lignin.  This  material,  while  rich  in  carbon,  is  deficient  in 
nutrients,  especially  nitrogen  which  is  needed  for  rapid  decomposition. 

The  lignin  is  quite  resistant  to  biological  decomposition.  Principal 
effects  caused  by  woody  material  would  be  Increased  chemical  oxygen 
demand  and  darkened  color  of  the  water.  Rotting  logs  and  stumps  would 
have  a  more  deleterious  effect  than  the  growing  timber.  A  program  to 
remove  fallen  timber  from  the  reservoir  on  a  periodic  basis  would  be 
a  workable  measure  to  reduce  adverse  effects  of  an  inundated  woodland 
on  water  quality. 
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TABLE  19:  BIOCHEMICAL  OXYGEN  DEMAND  (BOD)  -  SOIL  AND  PLANT  MATERIAL 


Organic 


Sample  Description 

Matter  By 
Dry  Weight 
(Percent) 

3-Day 

BOD 

mg/l/g 

7-Day 

BOD 

mg/l/g 

15-Day 

BOD 

mg/1 / g 

Organic  muck  soil 

30 

1.6 

2.3 

3.7 

Swamp  organic  (peaty) 

73 

3.8 

Silt  loam  sediments 

9 

.16 

.22 

.40 

Gravel  loam  with 
wood  fragments 

17 

.24 

.42 

.60 

Swamp  litter 

80 

3.0 

4.6 

8.2 

Pasture  loam  with 
dead  grass 

20 

10.0 

15.8 

Forest  litter:  ferns 
and  maple  leaves 

7.9 

4.35  Wetlands,  grasslands,  and  agricultural  lands  constitute  the 
major  portion  of  the  lands  that  would  be  inundated  and  would  have  the 
bulk  of  organic  growth  which  would  adversely  affect  water  qualitv.  The 
swamps  and  wetlands  which  are  maintained  for  wildlife  in  the  reservoir 
area  probably  have  the  greatest  organic  content  per  unit  area.  This 
vegetation  and  other  herbage,  including  twigs  and  leaves,  have  a  large 
exposed  surface  area  when  compared  to  that  of  the  soils.  It  is  believed 
that  these  materials  would  cause  more  oxygen  depletion  than  the  organic 
soils . 

4.36  Approximately  75  percent  or  more  of  green  plant  tissue  is  water, 
while  the  structural  tissues  are  composed  of  some  11  percent  oxygen, 

2  percent  hydrogen,  and  2  percent  ash.  This  ash  contains  nitrogen,' 
phosphorus,  potassium,  calcium,  magnesium,  and  sulfur,  as  well  as  many 
other  trace  elements  required  for  plant  growth.  Table  20  summarizes 
the  composition  of  some  selected  plant  materials  with  respect  to  these 
nutrient  elements. 
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TABLE  20:  CONCENTRATION  OF  SOKE  MINERAL  ELEMENTS  IN  DRIED 
CROP  PLANT  TISSUE 


Element 

Unit 

Alfalfa 

Barley  Straw 

Oat  Straw 

P 

Percent  of 
weight 

dry 

.  1-.5 

vO 

1 

•<r 

o 

.02-. 04 

K 

Percent  of 
weight 

dry 

.5-4.6 

1. 1-2.0 

.6-3.6 

Ca 

Percent  of 
weight 

dry 

.5-4.6 

.15-. 7 

Mg 

Percent  of 
weight 

dry 

.2-. 4 

— 

.06-.  5 

s 

Percent  of 
weight 

dry 

.2 

o 

00 

1 

K3 

.09-. 5 

Fe 

ppm 

130-1000 

— 

60-370 

Mn 

ppm 

10-120 

7 

4-1660 

Cu 

ppm 

4-15 

— 

3-54 

Zn 

ppm 

14-110 

— 

4-200 

B 

ppm 

3-4 

4.37  The  decomposition  of  aquatic  plants  from  the  standpoint  of 
dissolved  oxygen  requirements  and  the  release  of  nitrogen  and  phos¬ 
phorus  compounds  were  investigated  by  Jewell  (1971 ).  The  rate  of 
decomposition  for  these  materials  averaged  about  9  percent  per  day 
with  wide  variations.  Decomposition  was  essentially  complete  by  the 
90th  day,  and  approximately  24  percent  of  the  initial  organic  material 
was  found  to  be  refractory.  General  increases  in  phosphorus  and 
nitrogen  concentrations  in  the  water  were  noted,  along  with  initial 
lowering  of  pH  and  the  production  of  carbon  dioxide.  It  was  also 
noted  that  the  color  of  the  water  had  darkened. 

4.38  Although  it  is  impossible  to  predict  decay  rates  and  total 
effects  of  the  decay  of  vegetation  in  the  impoundment,  it  is  thought 
that  the  vegetation  would  cause:  (1)  greater  adverse  effect  than  the 
underlying  soils;  (2)  darkening  of  the  water  color;  (3)  release  of 
nutrients;  and  (4)  oxygen  demand  from  decaying  vegetation.  Also,  the 
organic  soils  would  probably  create  anoxic  conditions  at  the  soil/water 
interface.  Low  dissolved  oxygen  concentrations  are  not  expected 
throughout  the  entire  water  column  because  the  reservoir  is  unlikely  to 
stratify.  The  morphometry  of  the  Burlington  pool  is  similiar  to  that 
of  Lake  Darling,  which  does  not  stratify. 

4.39  Algal  growth  in  Lake  Darling  has  been  significant  on  occasion. 
Increased  nutrient  release  from  the  soils  and  decaying  vegetation  in 
the  Burlington  Reservoir,  plus  the  "seed"  effect  from  Lake  Darling, 
will  result  in  algal  growth  in  the  reservoir.  Phytoplankton  blooms 
could  occur,  but  it  is  thought  to  be  unlikely  because  of  the  relatively 
short  residence  time.  Filling  and  emptying  of  the  Burlington  pool  for 
the  100-year  frequency  flood  is  estimated  to  be  about  270  days.  Lake 
Darling  has  a  mean  hydraulic  retention  time  of  about  1.4  years. 
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4.40  The  following  table  contains  a  subjective  listing  of  some  of 
the  impacts  that  the  Burlington  Dam  could  have  on  the  water  quality  of 
the  Souris  River.  Where  applicable,  these  impacts  are  assumed  to  com¬ 
pare  with  average  flow  conditions  in  the  Souris  River  during  the  late 
summer  and  early  fall  period. 


TABLE  21 


Item 

(1) 


IMPACTS  OF  BURLINGTON  DAM  ON  WATER  QUALITY 
IN  THE  SOURIS  RIVER 


In  Reservoir 

(2) 


Downstream 

(3) 


Nutrients 
Dissolved  solids 

Color 

Ammonia 

Phytoplankton 

Temperature 

Dissolved  oxygen 

Assimilative 

capacity 


Slight  Increase 
Little  change 


Slight  increase 

Increase  but  not 
to  toxic  levels 

Growth  but  not  to 
nuisance  levels 


Anoxic  at  soil- 
water  interface 
to  near  saturation 
at  surface 

Little  change 


Probable  decrease  because 
release  waters  will  normally 
be  that  from  spring  runoff 
period  which  has  lower 
dissolved  solids. 


Slight  decrease  primarily 
due  to  higher  flow  rates. 

Minimum  85  percent 
saturation  because  of 
reaeration  by  outlet 
works. 

Moderate  increase  primarily 
due  to  higher  flow  releases. 
For  all  practical  purposes, 
the  Souris  River  has  no 
assimilative  capacity  for 
any  continuous  loading  with 
or  without  Burlington  Dam. 
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I.t  foi  r  of  Diversion  M  Dos  i.a.’S  Rlvi- r  W.i t >.•  i  t * >  i :  •  •'•o: i .  <  ■ 

4. 41  Diversion  of  Des  Lai'.-.  River  waters  v..>ld  b.vin  win  i  t  i.e  dis¬ 

charge  f  ron  tin-  lies  lacs  River  reaches  1,400  els,  c-luiv  ii«  at  t  ••  a 
flood  having  about  a  14  percent  '•hancc  of  oven;  i  in.'  is  <-uv  o.i«*  <  . . 

Normally,  this  diversion  would  occur  during  spring  runoff  when  tin- 
water  quality  in  both  rivers  is  generally  considered  to  be  better 
than  during  low  inflow  conditions.  Therefore,  it  is  thought  that 
this  diversion  would  not  significantly  change  water  quality  .•  audit  in.is 
in  the  Souris  River. 

4.42  Additional  information  on  wat  er  qualit  y  impacts  is  cent  ait. e-d 
in  the  July  1977  Supplement  Number  1  tt  Design  Memorandum  Number  1, 
Hydrology  and  Hydraulics  Analysis,  Corps  of  Engineers,  St.  Paul  District  . 

TERRESTRIAL  VEGETATION  IMPACTS 

4-43  Major  flood  control  reservoirs  rypical  1>  exhibit  a  rat:  at  i  .  eit.cts 
W on  terrestrial  'vegetation,  at.d  the  Burlington  prju-cc  woul.t  tu  no 
i.vtBj' •- ion.  This  cor.c lusicr,  io  based  upon  the  Jit,  future  and  upon  ob¬ 
servations  of  flood  control  reservoirs  in  the  tv -th,  astern  i.-rited  St  ates 
and  the  lipper  Midwest.  The  reservoirs  studied  exhibit  a  wide  range 
ot  characteristics,  from  great  depths  (e.g.,  jU-iOU  feet)  of  flood- 
water  storage  to  small  depths,  from  long  durations  of  storage  (e.g., 
from  snowmelt  until  late  August  and  late  September)  to  floodw.iter 
storage  of  only  about  a  week,  from  prairie  to  near-boiedl  to rest 
conditions,  from  dry  dams  to  wet  dams  with  small  to  very  large  "p.  .  u-uien  t. " 
pools,  from  a  few  tens  of  acres  in  the  flood  and/or  "permanent’’ 
pools  to  many  tens  of  thousands  of  acres,  from  watershed  condi  tir.ns 
which  allow  several  hundreds  of  acre-feet  of  sedimentation  during 
even  the  more  frequent  floods  to  conditions  allowing  only  a  ruin 
deposition  of  sediment  during  flood  events,  etc.  There  nr, 
nurnncr  of  studies  of  other  vegetation-floori.j ng  relationships 
which  arc  pertinent,  e.g.,  vegetation  damage  behind  beavet  dues  ..no 
natural  river  flooding  effects  upon  bottomland  hardwoods  in  the  sou  their 
United  States.  None  of  the  situations  studied  are  like  Burlington 
Dam  in  all  the  key  characteristics.  There  are  also  no  published  review 
articles  which  compare  all  these  different  conditions  and  present  some 
sort  of  model  which  could  be  used  to  predict  the  effects  of  Burlington 
Dam  on  vegetation.  Furthermore,  most  studies  have  related  vegetation 
damage  only  to  duration  and/or  depth  of  flooding,  while  observations 
indicate  that  topographic,  conditions,  frequency  of  storage,  slacK.wat.ev 
versus  flowing  water,  vegetation  health  and  maturity,  phenology,  and 
a  host  of  other  factors  also  dictate  the  degree  to  which  vegetation 
will  be  damaged.  The  fallowing  paragraphs,  therefore,  contain  only  a 
few  semi-quantitative  predictions  as  to  vegetation  damage  from  Burlington 
Dam.  In  most  cases,  they  represent  best  judgment  based  on  the  above. 
Predictions  at  other  reservoirs  would  generally  be  different. 
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Grassland 


4.44  Acreage  of  grassland  within  areas  of  Impact  is  presented  in 
table  5.  There  are  approximately  1,453  acres  of  grassland,  grazed  and 
ungrazed,  between  Burlington  and  Lake  Darling  below  elevation  1605. 
Between  elevations  lb05  and  lo20  there  are  another  615  acres.  Most 

of  the  grassland  between  Burlington  and  Baker  Bridge  is  pastured  or 
hayed,  and  above  Baker  Bridge  is  reserved  for  wildlife.  Grasslands 
comprise  a  large  portion  of  the  350  acres  in  the  Des  Lacs  valley 
which  would  be  inundated  during  diversion. 

4.45  Floodwater  storage  of  even  a  few  days  during  the  growing  season 
would  be  sufficient  to  kill  the  grassland  sod.  This  is  most  apparent 
in  areas  of  upland  grassland  types  (of  both  native  -nd  introduced 
species),  as  opposed  to  grass  or  graminoid  types  wnir.i  are  more 
adapted  to  wet  conditions.  In  the  grassland  communities,  the  uppermost 
limit  of  floodwater  storage  during  any  given  flood  event  would  be  marked 
by  a  rather  distinct  line  which  is  caused  by  flood-deposited  debris  and 
a  conspicuous  growth  of  taller  weeds.  In  one  observed  case,  the  weedy 
growth  nas  persisted  for  a  few  years  since  floodwater  storage,  is 
dominated  by  the  thistles  Sonchus  and  especially  Cirs ium,  and 

appears  rather  stable  and  persistent. 

4.46  The  thistle-dominated  zone  of  maximum  floodwater  storage  would 
be  most  vigorous  at  its  upper  edge,  hence  its  sharp  demarcation  from 
grassland  undisturbed  by  floodwater  storage  and  its  value  (even  with¬ 
out  accompanying  debris)  in  marking  the  zone  of  maximum  storage.  The 
thistle-dominated  zone  would  attenuate  within  a  couple  of  vertical 
yards  to  a  zone  which  is  more  typified  by  bare  ground  and/or  subsoil 
(at  least  until  some  plant  litter  reappears)  which  has  a  relative^ 
sparse  growth  of  early  successional  "weeds"  typical  of  xeric  conditions 
(even  in  regions  of  climates  of  fairly  favorable  evapo-transpiration 
conditions;  the  tendency  toward  xeric  weed  communities  would  be 
greater  in  North  Dakota).  Below  the  sparse— growth,  bare  soil  zone 
would  be  a  zone  of  subsoil  with  some  woody  debris  and  with  some  weeds, 
where  conditions  of  microclimate  and  sustained  seed  retention  in  the 
subsoil  allow  (e.g.,  behind  driftwood).  Below  the  zone  would  be 
mostly  bare  subsoil.  These  more  drastic  changes  would  be  permanent 

for  practical  purposes. 

4.47  This  generalized  profile  from  the  literature  and  observations 
at  existing  reservoirs  would  be  applicable  at  all  the  Burlington 
pool  area  side  slopes  following  floodwater  storage.  Surprisingly, 
there  is  little  difference  (based  on  observations  at  existing  projects) 
between  sites  having  an  "effective  fetch"  of  as  little  as  100  feet.  In 
either  case,  the  sod  is  heavily  damaged  and  resultant  weedy  plant 
communities  are  similar,  other  factors  such  as  topography  allowing. 
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Trie  piiruaiieute  of  these  vegetation-il  effects  on  valley  slue 
slopes  Is  of  interesc  in  evaluating  impacts,  There  are  no  documented, 
directly  applicable  studies  on  this  problem,  however,  observations 
at  existing  reservoirs  suggest  that  the  thistle-dominated  zone  may 
recover  in  iarge  part  within  a  decade  or  so  due  to  retention  of  the 
upper  soil  horizons  and  due  to  competition/succession.  Range  ecology 
studies  of  similar  plant  communities  could  perhaps  refine  this  estimate. 

For  the  areas  below  the  this  tie-dominated  zone,  damage  to  the  sod 
and  upper  soil  horizons  would  be  sufficient  to  set  the  sites  back  to 
something  akin  to  primary  succession.  Given  the  time  spans  involved 
in  succession  on  severely  degraded  grassland,  and  given  the  apparent 
great  length  of  time  to  develop  a  typical  prairie  soil  profile, 
complete  recovery  from  a  major  flood  event  may  never  occur  before 
the  next  flood,  even  for  extremely  rare  floods  in  the  upper  part  of 
the  pool  area.  Cultural  practices  could  of  course  be  used  to  advance 
recovery  (or  to  provide  another  desirable  plant  community  such  as 
"dense  nesting  cover"),  but  such  efforts  are  not  programmed  nor 
would  they  provide  all  the  attributes  of  the  original  plant  community. 

4.49  Along  the  relatively  flat  valley  bottom,  the  existing  grassland 
community  would  be  killed;  but  edaphic  and  slope-erosion  characteris¬ 
tics  are  such  that  post-flood  terrestrial  plant  growth  could  be  profuse 

(in  contrast  to  slope  areas;  see  the  section  on  weed  control  which  follows). 
However,  in  areas  of  more  frequent  water-level  fluctuation  and 
sediment  deposition,  the  substrate  would  be  a  mudflat  with  cracks  from 
drying  and  with  sparse  seedlings  of  annual  weeds,  but  perhaps  more 
typically  growths  of  "terrestrial"  algal  species  in  wet  areas.  The 
mudflat  condition  would  persist  for  a  few  years,  depending  upon 
sedimentation-frequency  of  storage  characteristics,  as  well  as  the 
physical  effects  of  drying  and  freezing.  Even  when  moisture  is  adequate, 
other  physical  conditions  may  forestall  succession.  Of  course,  cultural 
practices  could  again  be  used. 

Agricul tu ral  Laud s 

4.50  The  majority  of  the  impacted  agricultural  land  between  Burling¬ 
ton  and  Lake  Darling  lies  on  the  valley  floor  below  elevation  1605 
(table  5).  Upstream  of  Lake  Darling  it  is  essentially  equally  dis¬ 
tributed  among  the  10-foot  contour  intervals  between  elevation  1600 
and  1620. 

4.51  The  USDA  Soil  Conservation  Service  (SCS)  has  indicated  that 
much  of  the  valley  floor  is  considered  "prime"  farmland,  i.e.,  the 
land's  value  derives  from  its  general  advantage  as  cropland  due  to 
soil  and  water  conditions.  The  SCS  also  indicated  that  no  "unique" 
farmlands,  those  whose  value  derives  from  their  particular  advantages 
for  growing  specialty  crops,  have  been  identified  in  the  area.  The 
major  portion  of  the  "prime"  farmlands  is  located  within  the  Upper 
Souris  NWR  and  upstream  of  the  refuge.  (See  exhibit  2  ,  letter  from 
Soil  Conservation  Service.) 
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A. 52  Above  Burlington,  about  lialf  the  agricultural  area  is  used  for 
small  grains,  and  half  is  pasture  and  hay  (including  alfalfa).  Not 
all  the  land  used  for  grain  is  cultivated  every  year.  One-tuird  of 
the  cropland  is  typically  left  fallow  each  year.  A  typical  rotation 
pattern  might  be:  first  year,  wheat;  second  year,  fallow;  third  year, 
oats;  ect.  Cropland  inundated  for  one  growing  season  could  reasonably 
be  expected  to  be  reestablished  in  a  monocultural  crop  in  1  to  3  years, 
depending  on  the  crop.  Production  would  be  lost  the  year  of  inundation. 
Production  losses  for  the  following  years  would  probably  depend  on  the 
crop  and  would  range  from  light  to  heavy.  For  example,  if  the  crop 
grown  were  a  small  grain,  the  crop  would  be  lost  during  the  year  of 
the  flood,  and  the  following  year  the  land  could  be  tilled  and  tne 
crop  grown  (any  soil  damage  or  problems  with  flood-deposited  debris 
not  considered).  If  the  crop  were  a  tame  hay  such  as  an  alf alf a-brone 
mixture,  the  crop  would  be  lost  during  the  year  of  the  flood.  The 
following  year  the  land  would  need  to  be  cleared  of  debris,  possibly 
"planed,"  plowed,  tilled,  and  reseeded  to  an  alfalf a-brome  mixture. 

It  would  take  at  least  one  growing  season  for  the  crop  to  become 
firmly  establisned  before  cropping  could  take  place,  and  it  therefore 
would  be  in  the  third  year  at  the  earliest  that  the  landowner  would 
be  able  to  harvest  a  nay  crop  from  the  laud.  In  all  situations,  it 
would  be  necessary  to  remove  some  of  the  larger  woody  debris  before 
tilling.  Future  cultural  practices  may  require  more  extensive  fertili¬ 
zation,  weeding,  and  tilling  because  of  inundation,  soil  damage, 
and  introduction  of  more  weeds.  See  also  table  5,  which  shows  the 
frequency  of  inundation  for  agricultural  land  and  other  habitat  tvnes. 

Bottomland  Hardwoods 

4.53  Of  the  approximately  900  acres  of  bottomland  hardwoods  located 
within  the  design  flood  pool  above  Lake  Darling  Dam,  about  one-third 
would  be  destroyed  or  seriously  damaged  due  to  the  increased  elevation 
and  duration  of  storage  behind  Lake  Darling  Dam  for  floods  of  the 
100-year  magnitude.  After  storage  of  a  100-year  flood,  msot  of  the 
vegetation  below  perhaps  elevation  1601  would  be  expected  to  die  from 
prolonged  inundation,  and  some  damage  would  occur  above  that  level. 

The  entire  forest  herbaceous  layer  under  perhaps  elevation  1604, 
comprising  tue  wildf lowers  and  other  herbs  and  grasses,  would  be 
eliminated.  Much  depends  upon  factors  such  as  phenology,  timing  of 
the  flood,  and  topographic  position.  Storage  of  the  50-year  flood 
would  probably  not  result  in  significant  damage  to  bottomland 
hardwoods  in  the  area  above  Lake  Darling  since  durations  are  increased 
only  a  maximum  of  4  days  (Segment  I)  and  little  bottomland  hardwood 
exists  within  the  Lake  Darling  area  (Segment  II) . 


-4 .  54  When  storage  would  Le  required  within  the  Burlington  Dam  to 
hake  Darling  bam  area  (for  gteater  than  a  50-year  event),  inundation 
lor  more  than  5  months  would  result  in  the  destruction  ot  the  more 
riie  450  acres  of  floodplain  forest.  Damage  to  the  stream  bank  forest 
would  in  turn  cause  damage  to  the  stream  because  much  of  the  pro¬ 
ductivity  of  the  stream  is  dependent  upon  the  riparian  forest  for 
shade,  habitat,  and  inputs  of  organic  material.  Essentially  all 
of  the  vegetation  would  be  killed  under  such  circumstances.  It 
should  be  noted  that  the  approximately  1,400  acres  of  bottomland 
hardwoods  within  the  flood  pool  of  the  proposed  reservoir  represent 
about  0.4  percent  of  the  State  total  of  400,000  acres  and  about 
1.4  percent  of  the  acres  outside  the  Pembina  Hills  and  Turtle  Mountain 
areas . 

4.55  Some  reestablishment  of  woody  vegetation  would  occur,  but  of  a 
type  quite  different  from  the  existing  fiooplain  forest.  Re¬ 
sprouting  and  suckering  from  roots  or  root  collars  (like  after  logging) 
would  be  of  no  significance  because  the  underground  plant  parts  are 
generally  killed  first  by  floodwater  storage  of  long  duration.  Re¬ 
establishment  from  tree  seed  would  be  sporadic,  due  to  changed  edaphic 
conditions  and  to  lesser  availability  of  tree  seed  once  the  local 
floodplain  forest  is  killed.  Where  conditions  allow  (e.g.,  soils  not 
water-logged  for  long  periods,  soils  otherwise  not  chemically  or  physically 
altered,  or  the  upper  soil  horizons  not  removed  after  the  vegetation 
dies),  the  general  pattern  might  be  the  growth  of  dense  scattered 
thickets  of  willow  and  cottonwood.  An  herbaceous  and  shrubby  under¬ 
story  is  essentially  lacking  in  such  stands.  The  stands  would  per¬ 
sist  until  the  next  equivalent  flood  storage,  when  many  of  them  would  die. 
In  a  few  scattered  spots,  individuals  of  the  regrowth  could  survive 
the  next  flood,  provided  their  canopies  are  not  inundated  and  roots 
are  not  killed.  Trees  surviving  inundation  may  be  damaged  or  killed 
t>y  wind-driven  debris  or  ice,  however. 

4  ■  j6  in  some  cases,  only  portions  of  the  roots  and  crowns  of  existing 
trees  would  be  killed,  but  the  weakened  trees  would  thereby  be  subject 
to  an  earlier  death  in  later  years. 

4.57  There  may  be  some  opportunity  to  plant  new  trees  in  the  impacted 
areas,  but  this  concept  is  most  useful  for  reservoirs  having 
storage  which  is  not  of  great  depth  and,  especially,  duration.  In 
such  cases,  the  more  successful  plantings  involve  large  specimens  of 
several  inches  in  trunk  diameter.  At  Burlington,  the  plantings 
would  generally  last  only  until  the  next  flood  of  similar  or  larger 
magnitude  because  of  the  long  durations  of  storage.  Herbaceous  and 
shrubby  plantings  would  seem  more  practical  due  to  more  rapid  regrowth. 

Tree  plantings  may  be  practical  at  higher  elevations  within  the  pool, 
however . 
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4.58  Although  the  raise  of  Lake  Darling  is  designed  to  reduce  the 
frequency  of  flood  storage  behind  Burlington  Dam  to  less  than  an 
average  of  twice  in  100  years,  there  would  be  little  reduction  during 
most  years  in  existing  inundation  within  the  floodplain  between  Lake 
Darling  and  Burlington  Dams  because  the  reservoir  operation  is  not 
planned  to  control  the  smaller  floods. 

Weed  Control 


4.59  With  the  death  or  substantial  disturbance  of  terrestrial 
plant  communities  from  floodwater  storage,  conditions  suited  to 
weedy  species  would  prevail.  Studies  at  flood  control  reservoirs 
in  Iowa  and  North  and  Soutli  Dakota  have  revealed  a  general  pattern  of 
death  of  desirable  perennial  vegetation  followed  by  a  great  increase 
in  annual  weedy  species  on  all  but  the  most  severe  sites  (Stanley 
and  Hoffman  1974,  1975;  Wilson  and  Landers  1973;  and  personal 
observations) . 


4.60  The  studies  by  Stanley  and  Hoffman  at  Lakes  Oahe  and  Sakakuwea 
on  the  Missouri  River  showed  the  projects  to  encourage  three  species 
listed  as  noxious  weeds  under  North  Dakota  law  fflitich,  undated). 

These  were  field  bindweed  (Convolvulus  arvensis )  which  covered  1  to 
9  percent  of  Stanley  and  Hoffman's  sample  plots  in  the  weedy  flood- 
water  storage  zone  around  the  reservoirs,  field  penny cress  (Thlaspi 
arvense)  at  2  to  6  percent,  and  Absinth  wormwood  (Artemisia  absinthium) 
at  less  than  0.5  percent.  Other  weeds  found  in  the  Lakes  Oahe  and 
Sakakawea  study  area  were: 


Rumex  crispus 
Lactuca  scorlola 
Kochia  scoparia 
Helianthus  annuus 
Ambrosia  trif ida 
Salsola  kali 
Polygonum  erectum 
Chenopodium  album 
Polygonum  convolvulus 
Grindella  squarrosa 
Rosa  arkansana 
Ambrosia  artemisifolla 
Euphorbia  esula 


Dock 

Prickly  Lettuce 

Kochia,  Mexican  fireweed 

Annual  Sunflower 

Giant  Ragweed 

Russian  Thistle 

Erect  knotweed 

Lambsquar ters 

Wild  Buckwheat 

Gumweed 

Wild  Rose 

Ragweed 

Leafy  Spurge 


None  of  the  species  on  this  latter  list  are  covered  by  North  Dakota's 
weed  laws,  but  they  are  on  the  list  of  those  species  which  are  considered 
for  lower  scoring  in  North  Dakota  crop  judging  contests  (Mitich,  undated) . 
At  reservoirs  elsewhere  in  the  Midwest,  other  weeds  such  as  Canada 
thistle  (Cirsium  arvense)  (which  is  on  the  North  Dakota  list),  pigweed 
(Amaranthus  sp.),  velvet  leaf  (Abutilon  theophrasti) ,  tickseed  (Bldens 
sp.),  foxtail  barley  (Hordeum  jubatum) ,  horseweed  (Conyza  canadensis), 
and  cocklebur  (Xanthium  sp.)  sometimes  become  quite  common. 
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.  o  I  While  it:  is  not  possible  to  predict  the  exact  weed  species  nr 
the  amounts  which  would  he  present  at  the  proposed  reservoir, 
burlington  Dam  would  create  a  weed  problem.  This  could  cause  ill i l i cul tie 
lor  t antiers  in  the  area  who  would  fear  that  their  fields 
would  become  infested  witli  Weeds.  The  likely  result  is  tiiat  a  weed 
control  program  would  be  required  on  project  lands.  The  Corps  of 
Engineers  has  programmed  tunds  for  this  activity,  and  it  seems  likely 
the  U.S.  Fish  and  Wildlife  Service  would  also  have  to  conduct  a  weed 
control  program  on  their  lands  on  the.  Upper  Souris  NWR .  Of  course, 
weed  control  on  any  lauds  on  which  there  is  only  a  flooding  easement 
would  remain  the  responsibility  of  the  private  landowner.  It  is  also 
possible  that  farmers  on  lands  near  the  flood  storage  area  may 
become  more  active  in  weed  control  to  provide  what  they  may  feel  is  a 
needed  margin  of  safety. 

Wetlands 


4.61!  Approximately  1,500  acres  of  wetlands  in  segments  I  and  II 
(including  the  vegetated  fringe  around  Lake  Darling)  would  be  subjected 
to  increased  flood  storage,  while  floods  requiring  storage  behind 
Burlington  Dam  would  inundate  approximately  3,600  acres  of  natural 
and  managed  marsh  in  segments  III  and  IV  for  almost  an  entire  growing 
season.  About  2,200  acres  of  marsh  impoundments  are  located  on  the  Upper 
Souris  NWR,  and  over  1 , bOO  acres  below  Lake  Darling. 

4.63  Although  wetlands  are  a  semi -aquatic  plant  community  and  sub¬ 
ject  to  less  drastic  changes  than  terrestrial  communities,  damage  would 
be  significant  there  also.  In  many  areas  floodwater  storage  would 
kill  both  emergent  and  submergent,  perennial  and  annual,  rooted 
aquatic  plants  through  reduced  light  transmission,  removal  of  contact 
with  air,  etc.  Recovery  could  take  place  over  a  few  years,  parti¬ 
cularly  in  the  managed  marsh  units  on  the  Upper  Souris  NWR  which  could 
he  drawn  down  to  ailow  the  germination  of  desirable  perennial  emergents. 
now  suclt  a  program  would  jibe  with  the  existing  program  of  marsh  manage¬ 
ment  through  water  level  manipulation  would  depend  upon  the  refuge 
program  at  the  time.  In  general,  there  would  be  conflict  due  to  the 
refuge  having  pools  in  various  states  of  flooding  at  any  one  time. 

(After  project  operation,  all  pools  would  be  in  the  initial  successional 
stage  at  the  same  time.) 

4.64  There  would  probably  be  some  lasting  effects  in  the  wetlands, 
however.  One  possibility  is  that  of  a  shift  in  species  composition, 
even  with  management.  For  example,  cattails  could  come  back  as  the 

more  vigorous  Typha  angus tif olla  or  _T.  X.  glauca,  instead  of  T.  latifo,1  ia 
which  seems  more  prevalent  at  preaent.  The  two  former  taxa  are  very 
aggressive  and  rapid  in  response  to  greatly  disturbed  conditions,  but 
seem  quite  competitive  and  stable,  once  established.  The  significance 
of  thiB  change  is  difficult  to  assess;  however,  dense  stands  of  cattails 
are  already  a  management,  problem  on  some  parts  of  the  Upper  Souris  NWR. 
Another  possibility  relates  to  observations  at  an  Iowa  reservoir  where 
small  clumps  of  arrowleaf  (Sagittarla  sp.)  have  been  present  for  a  number 
of  years  after  flood  storage,  but  they  have  not  yet  become  as  common 


as  tne  less  desirable  species  of  Carex,  Polygonum.  Cyperus .  etc. 

Perhaps  the  significant  accumulation  of  sediment  and  trash  at  the 
Iowa  reservoir  has  caused  a  long-term  adverse  shift  in  suitability 
of  the  site  for  the  more  desirable  species  of  aquatics  such  as 
arrow leaf . 

4.65  The  fringe  of  emergent  vegetation  around  Lake  Darling  which  is 
also  an  important  marsh  habitat  would  be  subject  to  damage  due  to 
fluctuating  water  levels,  increased  depth  and  duration  of  flooding, 
and  increased  ice  damage. 

Other  Impacts  to  Vegetation 

4.66  The  project  between  Burlington  and  Minot  includes  installation 
of  interior  drainage  facilities  at  leveed  areas,  upgrading  existing 
levees  in  seven  developed  areas  to  current  engineering  standards,  and 
construction  of  five  channel  cutoffs.  This  would  be  done  to  protect 
the  urban  floodplain  developments  between  Minot  and  Burlington  from 
flows  up  to  5,00'J  cfs.  The  levees  at  Sawyer  and  Velva  would  also  be 
upgraded. 

4.67  The  environmental  impacts  of  the  levee  work  include  the  removal 
of  some  trees  and  vegetation  as  necessary  to  broaden  the  base  of  the 
existing  levees  and  to  extend  the  levees  to  where  they  would  tie  into 
high  ground.  Levee  heights  would  be  adjusted  to  provide  freeboard 
over  the  design  flows  at  the  levee  locations;  generally,  this  would 
require  lowering  of  the  levees.  In  two  areas  where  the  levee  encroaches 
on  the  channel,  and  where  landward  levee  widening  is  not  possible 
because  of  residential  development,  the  channel  would  be  widened  on 

the  opposite  bank  to  permit  widening  of  the  levee  on  the  rivenrard 
side.  Trees  along  approximately  3,000  feet  of  channel  in  these  two 
areas  would  be  removed  and  the  riverbanks  stabilized  with  rock  fill. 

In  channel  cutoff  areas,  trees  would  be  removed  from  an  area  of  about 
Z5  to  30  acres.  The  excavated  cutoffs  would  be  topsoiled  and  seeded 
and  channel  barrier  structures  installed  to  prevent  low  flows  from 
passing  through  the  cutoffs.  All  excavated  material  would  be  placed 
on  lands  determined  by  local  interests  to  cause  minimal  damage  to 
their  activities.  Other  adverse  impacts  of  the  proposed  levee  and 
channel  works  would  include  the  elimination  of  trees  along  the 
channel  banks  to  permit  maneuvering  of  construction  equipment, 
increased  erosion  and  stream  turbidity  during  project  construction, 
and  the  prevention  of  floodplain  vegetation  nourishment  in  leveed 
areas.  (Studies  in  Minnesota  and  along  the  Missouri  River  mainstem 
show  that  decreased  flooding  would  reduce  the  growth  of  floodplain 
trees.  There  would  also  be  an  increased  growth  of  brush  and  other 
perennial  understory  plants.)  The  adverse  environmental  impacts  of 
the  interior  drainage  works  would  be  limited  to  those  impacts  resulting 
from  the  construction  of  drainage  ditches,  pumping  stations,  and  storm 
sewers  in  leveed  areas.  Impacts  would  occur  from  elimination  of  major 
natural  flooding  in  abandoned  river  oxbow  areas  and  other  depressed 
areas  behind  the  levee  during  floods.  These  sreas  may  be  used  as 
temporary  ponding  areas  during  floods,  and  it  would  be  necessary  to 
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close  the  storm  sewer  outlets  leading  into  the  river  and  to  pump  the 
interior  runoff  and  seepage  water  collecting  in  these  areas  through 
discharge  lines  passing  through  the  line  of  protection.  Of  the 
approximately  1,750  acres  in  the  100-year  floodplain  between  Burlington 
and  Minot,  approximately  550  developed  acres  would  be  protected  by  the 
proposed  levees. 

4.68  The  impacts  of  the  Minot  channel  project  itself  are  discussed  in 
the  final  EIS  for  that  project.  Some  of  the  impacts  have  been  mitigated, 
but  other  mitigatory  actions  have  not  been  accomplished. 

4.69  With  the  operating  plan  for  Burlington  Dam,  about  1,000-1,800 
acres  of  farmland  would  be  subject  to  extended  flooding  for  those 
flood  Dvents  requiring  prolonged  summer  releases  from  the  dam.  This 
acreage  would  be  primarily  in  the  reach  from  north  of  Towner  to  J. 

Clark  Salyer  NWR.  Flooding  easements  would  be  taken  on  these  lands 
to  insure  that  the  reservoir  design  outflows  can  be  released.  Some 
measures,  structural  or  nonstructural,  would  also  be  taken  at  112 
homes . 

4.70  The  control  of  floods  with  a  peak  discharge  greater  than  5,000 
cfs  at  Minot  is  estimated  to  result  in  the  conversion  of  1,000  acres 
of  agricultural  land  to  urban  use.  The  lands  are  in  scattered  areas 
between  Burlington  and  Logan,  but  outside  of  Minot,  where  areas 
previously  in  the  1-percent  chance  floodplain  would  now  be  outside 

the  5,000  cfs  outline,  and  hence  more  developable.  It  is  also  possible 
that  reduced  flooding  could  result  in  conversion  of  natural  habitats 
into  agricultural  benefits  from  the  project  are  very  slight,  however, 
and  an  acreage  of  natural-to-agricultural  conversion  has  not  been 
recognized  In  the  analysis. 

4.71  The  overall  project  for  the  Souris  River  would  decrease  the  effect 
of  peak  flood  flows  upon  the  downstream  terrestrial  ecosytems.  The 
area  flooded  and  the  frequency  of  peak  flooding  would  be  reduced, 
producing  a  somewhat  drier  condition  (at  least  along  the  outer  fringe 

of  the  floodplain)  allowing  for  encroachment  of  more  xeric  species 
(trees,  brush  and  herbs)  than  were  there  before.  The  growth  rate  of  the 
floodplain  tree  species  on  the  fringe  would  be  reduced,  based  on  studies 
in  Minnesota  and  along  the  Missouri  River. 


jacts  to  Threatened  and  Endangered  Plants 


4.72  As  mentioned  in  paragraph  2.118  the  Federal  Register  dated 
16  July  1976  has  been  consulted,  and  no  known  species  of  threatened 
or  endangered  plants  would  be  affected  by  the  proposed  project. 
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WILDLIFE 


4.73  Fishery  implications  oi  carp  introduction  to  the  United  States 
portion  ot  tlio  Souris  Liver  basin  were  discussed  earlier.  The  following 
paragraphs  disc  uss  the  wildJ.it  o  implications  of  carp  introduction. 

Carp  introduction  to  the  three  NWR’s  on  the  Souris  Loop  caused 
by  Burlington  Dam  is  of  concern  because  or  the  impact  of  carp  on 
waterfowl  habitat.  Carp  directly  impact  waterfowl  habitat  by  up¬ 
rooting  aquatic  plants  used  for  food,  cover  and/or  nesting.  They 
also  increase  turbidity  and  act  as  nutrient  pumps  (encouraging  planktonic 
algae),  both  ol  which  further  act  against  i lowering  aquatic  plants. 

These  effects  spread  through  the  tood  chain  through  adverse  effects 
upon  populations  of  certain  invertebrates. 

4.74  The  severeiv  adverse  effects  of  carp  upon  waterfowl  habitat 
are  well  documented  in  the  literature  and  leave  resulted  in  management 
practices  (which  in  turn  have  detrimental  side  effects)  aimed  at 
controlling  carp.  Examples  are  provision  for  winterkill  which  also 
kills  many  other  fish  species  (and  indirectly  affects  fish-eating  birds) 
and  provision  of  fish  barriers  whi'di  prevent  carp  passage,  but  also  the 
passage  ot  desirable  species. 

4.75  it  has  been  observed  that  once  carp  are  introduced  into  a  river 
basin,  they  frequently  are  found  and  cause  adverse  effects  even  in 
potholes  having  a  history  of  winterkill  conditions  as  well  as  the  most 
ephemeral  connection  to  the  main  waterway. 

4.76  Effects  ol  carp  introduction,  as  applied  in  International 
Garrison  Diversion  Study  Board  (1976)  to  the  Souris  Loop  refuges,  are 
shown  as  watertowl  production  losses  in  table  22. 
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Table  05.  Effects  of  carp  introduction  on  waterfowl  populations  at  three  NWRs  in  North  Dakota 


4.77  The  International  Garrison  Diversion  Study  Board  report  did  not 
estimate  waterfowl  losses  from  carp  introduction  on  non-refuge  lands. 
Given  the  large  acreage  of  waterfowl  habitat  not  within  the  refuges, 
this  additional  loss  would  also  be  large.  International  Garrison 
Diversion  Study  Board  (1976)  also  deals  with  effects  upon  the  northward 
flight  of  ducks  into  Manitoba  each  year  (about  80  percent  of  North 
Dakota's  fall  waterfowl  population).  Applying  their  percentage  losses  to 
table  18  leads  to  the  conclusion  that  Burlington  Dam  without  effective 
carp  control  at  the  Manitoba  border  would:  (1)  Reduce  the  fall 
population  of  ducks  in  Manitoba  by  about  48,000  birds;  (2)  Reduce 

the  Manitoba  waterfowl  harvest  by  about  9,600  birds  annually,  or  about 
3  percent  of  Manitoba's  waterfowl  harvest;  (3)  Reduce  the  Manitoba 
flight  and  harvest  in  subsequent  years  due  to  the  reduced  North  Dakota 
capability  as  a  breeding  reservoir,  as  adjusted  for  the  waterfowl 
pioneering  rate;  (4)  Probably  reduce  at  least  the  harvest  (and  perhaps 
the  production)  in  Minnesota,  Saskatchewan  and  Alberta  (Langowski  and 
Jessen  (1975)  in  IGDSB  (1976)  reported  27  percent  of  out-of-State 
mallards  harvested  in  Minnesota  originate  in  Manitoba  and  10  percent 
in  North  Dakota);  and  (5)  Reduce  the  fall  flight  and  perhaps  repro¬ 
duction  within  the  other  States  and  Provinces  along  the  affected 
waterfowl  flyways.  This  is  part  of  the  reason  that  the  recommended 
plan  includes  preliminary  costs  for  a  high  velocity  culvert  to  prevent 
carp  passage  during  lower  flows.  There  is  a  need  to  study  the  effective¬ 
ness  of  this  control,  as  well  as  the  need  for  carp  control  at  higher 
flows.  Even  if  carp  control  is  effective  and  there  are  no  waterfowl 
losses  due  to  that  cause,  Burlington  Dam  would  cause  significant 
waterfowl  losses  due  to  habitat  damages.  Habitat  damages  were 
outlined  earlier  under  terrestrial  vegetation  impacts.  Damage  to 
the  marsh  and  grassland  habitat  types  would  be  of  most  concern,  but 
the  other  habitat  types  also  sustain  some  waterfowl  production. 

4.78  Impacts  of  floodwater  storage  upon  terrestrial  wildlife  would 
be  severe.  The  response  of  deer,  rabbits,  and  other  small  mammals  to 
the  resulting  damage  to  the  woodland  habitat  would  be  a  decline  in 
population  density  in  some  proportion  to  the  severity  of  flooding 
and  inundation.  The  immediate  response  to  inundation  would  be  to 
move  to  high  ground.  Small  mammals  forced  out  of  their  protective 
shelter  would  be  subject  to  greater  predation  and  stress  factors  which 
would  reduce  the  population  size  to  conform  with  available  habitat. 
Floodplain  forests  in  this  North  Dakota  region  are  estimated  to  support 
breeding  songbird  populations  ranging  from  100  pairs  to  500  pairs  per 
100  acres  of  floodplain  forest.  This  could  translate  into  a  loss 
ranging  from  1,000  to  5,000  breeding  pairs  in  the  reservoir  area  for 
the  year  of  the  flood  with  effects  into  the  future.  Production  in 
following  years  would  be  reduced  or  eliminated  because  of  habitat 
damage.  White-tailed  deer,  because  of  their  importance  to  recreation 
as  an  intensively  managed  game  species,  are  of  special  concern  in  this 
regard.  Immediate  effects  of  an  approximate  50-  to  75-year  flood  would 
include  severe  stress  upon  the  deer  herd  due  to  loss  of  browse  and 
cover.  With  most  floods  of  this  magnitude,  the  deer  would  be  forced 

to  leave  the  shelter  of  the  valley  somewhat  prematurely,  before  the 
last  of  the  severe  weather  had  broken.  Of  more  concern  would  be  the 


long-term  eftec.ts  upon  habitat.  Damage  U  deer  uabi t&t  i  ^  i  i.  u  i.,i 
problem  because  the  valley  functions  as  a  wintering  area  for  Jeer  i  ri.1.1 
the  surrounding  uplands  also.  Much  of  ti  ls  value  would  be  I.js!,  ami 
the  project  would  have  more  than  a  local  effect  upon  the  deer  held. 
However,  with  large  mm.be rs  of  old  dead  trees  existing  attar  inundation 
(if  they  are  not  cut),  the  nesting  areas  for  cavity-nesting  species 
and  other  species  which  depend  upon  dead  trees  would  be  inciesseu. 

4.79  Other  prominent  wildlife  which  would  be  affected  by  flooding 

of  wetlands  (and  carp  introduction,  if  control  is  not  effective;  inciuuc 
muskrat,  beaver,  and  mink.  The  flooding  of  marshes  would  cause  these 
animals  to  be  displaced  from  their  natural  cover  or  dens  and  to  be 
separated  from  their  natural  food  sources.  Mortality  of  both  adults 
and  young  would  increase  during  such  circumstances.  Long-  erm  habitat 
effects  would  greatly  affect  recovery. 

Impacts  on  Threatened  and  Endangered  Species 

4.80  fhe  14  July  1977  Federal  Register  has  been  consulted.  The  only 
known  adverse  effect  to  threatened  and  endangered  species  would  ue  that 
the  Upper  Souris  NWR  would  be  less  suitable  as  habitat  for  the  Arctic 
peregrine  falcon  and  the  northern  bald  eagle  (proposed  as  endangered 

in  the  12  July  1976  Federal  Register).  This  area  is  not  designated 
"critical  habitat"  for  either  species,  and  it  is  unlikely  it  could  be¬ 
come  so.  There  are  several  other  species  which  are  locally  and  region¬ 
ally  unusual  or  rare  (auch  as  the  wood  duck)  which  would  sustain  habitat, 
and  resultant  population,  losses. 

Disease  Vectors 


4.81  Water  Impoundment  projects  commonly  result  in  increased  r-i,.s.p..i  lo 
production.  This  is  of  particular  concern  with  regard  to  the  mosquito 
C'.ujLex  tarsalis ,  which  is  the  most  important  vector  of  Western  encephal  j  t is 
viruses,  as  was  the  case  in  the  1975  Western  encephaLitis  epidemic  in 
North  Dakota.  Although  considerable  mosquito  breeding  habitat  already 
exists  due  co  public  and  private  water  development  projects  along  the 
bouris  River,  Burlington  Dam  through  its  storage  and  prolonged  releases 
would  increase  mosquito  breeding  capability.  The  1975  epidemic  was 
associated  with  an  uncontrolled  flood.  The  Burlington  project  witu 
its  water  storage  and  releases  would  to  a  greater  extent  confine  the 
water  (and  potential  mosquito  habitat)  behind  the  dam  and  in  the 
locales  which  are  wetter  as  a  result  of  reservoir  releases.  However, 
the  duration  (  t  thus  potential  human  exposure  to  mosquitoes)  would 
be  lengthened  to  include  much  or  all  of  the  summer  after  a  large  flood. 

The  results  is  that  areas  protected  by  levees  and  channels  should 
have  a  lesser  mosquito  problem,  while  the  Burlington  pool  area  and 
other  isolated  rural  areas  would  have  a  greater  mosquito  problem. 

Although  project  operation  would  be  infrequent,  this  would  not  lessen 
any  occasional  public  health  consequences.  I.i  fact  the  low  frequency 
may  have  a  detrimental  effect  since  the  resptneible  agencies  may  not 
have  the  recent  experience  and  pints  to  effectively  respond  to  any  problem 
which  developed. 
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4.82  I  i  ug  wmki'i  s  !  i  uni  t .  it.-  |iio  L  of  unemployed  sen  1— ski  1  led  and  un¬ 
skilled  liianpuwt-i  to  eons  cruet  project'  structures  would  temporarily 
alleviate  an  uut-upl uvuent  problem. 

4.81  Total  employment  in  Ward  County  decreased  slightly  from  1960 
to  1970,  while  an  increase  was  shown  for  the  city  of  Minot.  In 
1972  Ward  and  Renville  Counties,  the  two  counties  that  would  be  most 
affected  by  the  flood  control  project,  became  qualified  for  assistance 
as  economically  depressed  areas  under  Title  IV  of  the  Public  Works 
and  Economic  Development  Act,  according  to  the  regional  office  of 
the  Economic  Development  Administration,  U.S.  Department  of  Commerce, 
located  in  Denver.  At  the  present  time,  however,  only  Renville  County 
is  still  qualified  for  Title  IV  assistance.  The  unemployment  figure 
was  6.4  l’or  Ward  County  in  April  1977.  It  might  be  expected  that 
many  of  the  unemployed  workers  in  the  area  would  seek  employment 
connected  with  the  construction  of  the  project. 

4.84  In  the  calculation  of  special  benefits  from  use  of  unemployed 

or  underemployed  resources,  the  Principles  &  Standards  (P6S)  specifies 
tin-  necessary  criteria  for  inclusion.  "Where  the  planning  region  has 
been  designated  as  having  unemployed  or  underemployed  labor  resources 
and  it  can  be  shown  that  these  labor  resources  will  in  fact  be 
employed  or  more  effectively  employed  in  construction  or  installation 
of  tne  plan,  the  net  additional  payments  to  the  unemployed  and  under¬ 
employed  labor  resources  should  be  measured  as  a  benefit."  On  the 
basis  of  computations  explained  in  the  Design  Memorandum  No.  2,  Appendix 
C,  Economics,  it  is  estimated  that  over  the  economic  life  of  the 
project,  average  annual  benefits  resulting  t rom  increased  employment, 
in  October  197“  prices,  will  amount  to  about.  $135,000  for  the 

buriington  Dam  and  $62,000  for  tire  Des  Lacs  River  diversion  tunnel. 

4.85  A  typical,  it  locally  unforeseen,  pattern  of  adverse  institutional 
impact  of  project  construction  has  been  observed  by  Perle  f'1974),  Hogg 
and  Smith  (1970),  and  by  hold  (1974).  The  pattern  presents  the 
receiving  area  with  an  influx  of  workers  and  families  who  stimulate 
demand  for  expanded  services.  The  local  services  structure  is  then 
adapted  to  meet  this  demand  and  a  temporary  "boom"  is  experienced  in 
which  local  revenues  siiow  marked  gains.  After  construction,  when 

the  workers  have  left  and  demand  has  returned  to  a  lower  level,  the 
area  finds  Itself  faced  with  an  under-utilized  but  costly  service 
structure  which  the  local  residents  must  pay  for  through  higher  taxes. 
This  potential  adverse  effect  is  noted  here  to  underscore  the  point 
that  prudent  local  restraint  in  response  to  temporary  services 
demands  will  suffice  to  avoid  such  longer-term  economic  and  structural 
consequences.  The  proportional  size  of  the  Minot  area  population  and 
social  service  infrastructure  relative  to  the  expected  construction 
labor  force  provides  assurance  against  significant  over-expansion. 

4.86  The  major  positive  economic  impact  of  the  project  would  be  the 
reduction  In  property  losses  in  Minot  during  flood  events.  There  is 
also  reduction  in  money  spent  in  detouring  around  flooded  areas,  al¬ 
though  It  has  not  been  determined  whether  this  reduction  would  offset 
•"he  possible  increased  transportation  and  equipment  storage  costs  of 
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r'-  l.A  ated  farm  and  rauch  residents  who  might  rtt  jin  the  i'i^i  i  t  , 
work  present  lands  as  a  condition  of  granting  easements.  i'<j  iit.ii  l , 
distribution  of  costs  among  persons  and  groups  in  nrnport ion  to 
benefits  received  (ns  stipulated  bv  the  Principles  and  b  t  .i...i  i t  - 1  > ) 
is  the  point  of  issue  on  this  question. 

4.87  Several  social  benefits  will  result  iron  a  flood  control  j.  r  < .  i  * «  t 
in  Lhe  Souris  River  basin.  ’ine  favorable  social  impacts  will  n..  lube, 
a  reduction  in  the  disruption  of  regular  family  life,  civic  a<.  1 1  it.ies 
and  community  affairs  due  to  major  flooding.  In  addition  is  gte.-.u-i 
safety  for  those  benetiting  from  the  flood  control  project,  tloos 
control  should  also  alleviate  the  sanitation  problems  associated  v.iu. 
flooding.  Flood  control  measures  will  prevent  tiie  types  of  i.nsipi.tly 
conditions  which  prevailed  in  Minot  and  other  ilooned  communities  in 
1969  and  1976,  when  receding  floodwaters  deposited  mud  and  debris.  m 
1969,  approximately  12,000  residents  of  the  floodplain  in  Minot  ..'tie 
evacuated  to  ter'-orary  quarters  and  many  of  their  household  f ur  .  i sn i . gs 
and  personal  property  were  taken  to  dry  locations  for  tempo,  ars  st.  r..ge. 
Minot  experienced  much  difficulty  in  keeping  its  utility  systems 
functioning.  During  the  flood,  faulty  gas  mains  caused  the  :xp ,  i.n 

of  two  houses.  Personnel  and  vehicles  from  the  Minot  Air  Force  base 
made  an  important  contribution  to  the  evacuation  effort,  but  it  c. ir.no  t. 
be  assumed  that  in  the  future  the  same  resources  of  manpower  and 
equipment  will  be  so  readily  available  for  diversion  from  military 
functions.  In  addition,  there  may  not  always  be  so  uin.h  advanced 
warning  as  there  was  in  1969,  particularly  if  the  flood  originates 
from  the  Des  Lacs  River  or  Gassraar.  Coulee.  The  recwimiended  plan  wi  i  1 
offer  limited  protection  from  these  sources.  The  proposed  p inject 
will  lend  partial  protection  from  floods  originating  in  the  Des  i.ars 
River  (52  percent  of  standard  project  flood  protection  compared  to 
2.6  percent  with  the  existing  Minot  channel),  but  lend  no  exLia  pro 
tection  from  floods  originating  on  the  Gassman  Coulee. 

4.88  lhe  proposed  project  will  have  adverse  social  impacts  on  the 
portion  of  the  reservoir  ai ea  which  is  still  in  private  ownership. 
Approximately  20  sets  of  buildings  below  elevation  1606,  between 
Burlington  and  Baker  Bridge  must  be  acquired  in  fee  title.  Many  ot 
the  economic  hardships  resulting  from  the  relocations  and  land 
acquisitions  required  by  the  project  will  be  mitigated  through  the 
entitlements  of  PI.  91-646,  the  Uniform  Property  Acquisition  and 
Relocation  Assistance  Act  of  1970.  Rural  residents  displaced  by 
mandatory  relocation  might  retain  the  right  to  continue  ranching 
operations  if  a  land  acquisition  policy  of  flowage  easements  were 
developed.  However,  special  hardships  resulting  from  the  added  per¬ 
manent  operating  expenses  addressed  In  section  2  may  entail  the 
Imposition  of  excessive  economic  hardships  not  addressed  by  PL  91-646. 

If  land  acquired  for  project  structures  and  mitigation  were  purchased 
in  fee  title,  however,  residents  would  not  have  the  right  to  use  these 
lands  for  ranching  pursuits.  Land  purchased  in  fee  title  and  later 
leased  would  not  necessarily  be  returned  to  present  owners  for  their 


119 


usage;  leases  would  be  purchased  at  public  action,  with  first  ootion 
reserved  to  other  Feleral  agencies. 

4.89  As  discussed  in  paragraphs  1.10-1.12,  there  will  be  some 
probability  for  periodic  summer  Inundation  of  117  downstream  resi¬ 
dential  properties  and  approximate  1 y  21,000  acres  of  agricul¬ 
tural  land  as  a  consequence  of  the  operating  nlcn  for  storage 
releases.  Flowage  easements  will  be  sought  on  not  more  than  1,800 
acres.  The  duration  of  such  release-operation  inundation  depends 
on  the  timing  and  volume  of  a  flood.  In  most  instances,  the  duration 
would  he  less  than  under  natural  conditions.  In  rare  instances,  the 
duration  of  flooding  may  be  extended  as  much  as  one  week.  These 
adverse  social  and  economic  impacts  will  be  mitigated  by  a  combina¬ 
tion  of  preventive  measures,  including  residential  ring  levees  (15), 
raising  residences  (76),  relocations  (12)  and  flowage  easements. 

TABLE  23:  CONTROLLED  FLOODING  EFFECTS  OF  5,000  CFS 
RELFASE  OPERATION  PLAN 


Amo un t  of 


Residence  Flooding 

No. 

None 

14 

0  to  2  feet 

76 

3  feet 

15 

4  or  more  feet 

12 

117“ 

Protective  Measure 


Access  road  only  flooded* 
Residence  raised  2  feet 
Levee  around  residence 
Residence  relocated 


*  There  is  a  total  of  1/.5  miles  of  access  and  town  roads  that  are 
to  be  raised  an  average  of  3  feet. 

These  will  be  provided  largely  at  Federal  expense  with  some  local 
local  initiative  iri  non-structural  methods.  Local  interests  (the 
Ward  and  McHenry  County  Board  of  Commissioners  and  Water  Management 
Boards  and  various  citizen  groups)  have  been  informed  in  detail  of 
the  proposed  plan  of  operation  at  several  meetings.  However,  we 
cannot  say  at  this  time  that  every  householder  has  been  contacted, 
nor  can  we  say  who  among  them  does  or  does  not  support  the  plan. 

4.90  Social  and  psychological  hardships  would  result  from  the  pro¬ 
posed  project.  Lifelong  residents  would  be  required  to  move  from 
homes  and  areas  which  have  been  occupied,  in  many  instances,  by  sev¬ 
eral  generations  of  ancestors.  The  attachments  to  lands  and  homes  are 
especially  strong  in  agricultural/rural  areas.  Additional,  specifically 
inequitable,  hardships  would  result  from  the  mandatory  evacuation 
of  those  individuals  north  of  the  recommended  project  site  on  the  Souris 
River.  These  individuals  would  not  benefit  from  the  proposed  flood  control 
project,  but  would  bear  the  major  proportion  of  the  adverse  social  impacts 
of  the  project,  as  these  rural  residents  would  be  evacuated  to  protect  urban 
area  residents  in  the  floodplain.  A  total  of  thirty  households  must  be 
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relocated  to  accommodate  structures,  storage  pool,  and  release 
operation  for  the  selected  plan.  Precise  and  complete  social  and 
economic  information  has  not  been  assembled  on  those  persons  and 
families  to  be  displaced.  Tn  compliance  with  explicit  and  implied 
intent  of  Federal  statutes,  regulations,  and  guidance.  Phase  II 
study  will  present  attribute,  perception,  and  preference  data 
about  these  persons  in  consideration  of  potential  individual  and 
systemft  social  effects  of  the  project  upon  them.  Rata  should 
include  1)  familial  ties  to  others  in  the  area,  2)  self-estimated 
interaction  frequencies  with  significant  others,  3)  length  of 
residence,  4)  source  of  livelihcod,  5)  degree  of  apprehension 
about  relocation,  6)  expected  place  of  relocation,  7)  socio-economic 
status,  and  8)  age.  Frameworks  in  social  psychology,  social  organi¬ 
zation,  and  aggregate  behavior  are  available  for  the  systematic 
assessment  of  impacts  through  such  variables  as  those  listed.  (See 
T.  Napier,  1972,  1974;  Fitzimraons ,  Stuart,  and  Wolff,  1977;  Wolff 
and  Finsterbusch,  1974). 

4«9t  Inundation  of  public  lands  will  also  be  an  adverse  social  impact 
of  the  proposed  plan.  Public  lands  affected  include  the  Upper  Souris 
National  Wildlife  Refuge,  Renville  County  Memorial  Park,  and  Mouse 
River  Park.  These  lands  are  used  by  area  residents  for  such 
recreational  activities  as  aesthetic  enjoyment,  park  recreation, 
photography,  bird  and  waterfowl  hunting.  The  loss  of  80  summer 
cottages  as  well  as  other  recreational  buildings  in  Renville  County 
Memorial  Park  is  also  an  adverse  social  impact  of  the  recommended  plan, 
particularly  since  the  park  has  been  used  for  years  by  area  residents 
as  a  social  gathering  place.  Owners  of  the  80  cottages  would  be  given 
fair  compensation  for  their  properties  in  accordance  with  Public  Law 
91-646.  However,  adverse  social  impacts  are  not  addressed  by  con¬ 
siderations  of  economic  compensation.  Specifically,  adverse  social 
Impacts  will  accompany  the  mandatory  relocation  of  these  recreational 
properties.  Decreased  usage  of  Renville  Park  after  removal  of  the  80 
buildings  is  one  potential  social  consequence.  Therefore,  an 
assessment  needs  to  be  made  prior  to  the  determination  of  whether  flowage 
easements,  in  lieu  of  fee  title  acquisition  of  these  parklands,  would 
allow  a  level  of  usage  comparable  in  type  and  quantity  to  the  present. 


4,92  The  reservoir  would  be  used  only  for  the  temporary  impoundment 
of  floodwater.  Accordingly,  flowage  easements  could  be  purchased  on 
most  private  lands  required,  except  for  those  lands  needed  for  project 
structures  and  mitigation.  Approximately  2,000  acres  of  agricultural 
land  would  be  purchased  and  reclaimed  for  habitat  mitigation.  In 
accordance  with  flowage  easement  acquisition  policy,  all  developments, 
including  residences,  lying  within  the  flood  pool  must  be  relocated. 
Relocated  residents  engaged  in  ranching  operations  would  retain  the 
right  to  use  the  area,  provided  that  those  uses  remain  compatible 
with  future  project  operation  programs. 


* 
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4. S3  There  would  be  some  impacts  in  Manitoba  due  to  higher  sustained 
releases  from  Burlington  Dam.  These  will  be  the  subject  of  a  study 
bv  the  International  Joint  Commission,  which  will  prepare  recommendations 
to  be  subject  to  negotiations  between  the  governments  of  the  United 
States  and  Canada . 

a. 44  levels  of  noise  and  air  pollution  are  not  expected  to  exceed 
usual  limits  produced  in  the  temporary  situation  of  heavy  construct¬ 
ion  and  will,  for  the  most  part,  occur  in  locations  remote  from  dense 
human  populations. 

CHANGES  IN  LAND  USE 

4.93  With  the  implementation  of  more  permanent  protection,  as  would 
be  afforded  by  the  proposed  project,  it  is  anticipated  that  an  addi¬ 
tional  1,000  acres  of  floodplain  agricultural  land  would  be  develooed  for 
urban  use  between  Burlington  and  Logan.  Without  the  construction  of  the 
reservoir,  it  is  probable  that  gradual  evacuation  of  non-compatible  devel¬ 
opment  from  the  floodplain  would  occur,  at  a  rate  dependent  upon  the 
pattern  of  future  flood  events. 

RECREATION  IMPACTS 

4.96  Lake  Darling:  Impacts  on  recreation  at  Lake  Darling  include  the 
flooding  of  recreation  areas  adjacent  to  Lake  Darling  and  the  Souris 
River  and  alterations  in  the  fishery.  Permanent  facilities  at  Mouse 
River  Park  (restrooms  and  cottages)  would  receive  the  greatest  damage. 
Acquiring  and  removing  damageable  property  would  be  necessary,  possibly 
with  later  mitigation  through  development  of  more  compatible  recreation 
features  at  the  site  in  cooperation  with  a  local  sponsor.  Effects  on 
other  recreation  areas  would  have  a  small  impact.  Flooding  would 
require  the  temporary  removal  of  picnic  facilities  and  would  require 
clean-up  operations  after  flooding  at  the  three  boat  landings  on  Lake 
DarLing,  Grano  Crossing  (bank  fishing  and  picnicking),  and  Greene 
Crossing  (bank  fishing  and  picnicking). 

4.97  Burlington  Dam:  borne  recreation  potentials  would  be  made 
available  by  the  Burlington  Dam.  Potentials  exist  for  sightseeing, 
picnicking,  hiking,  fishing,  and  camping  along  the  Souris  River  and 
within  the  lower  section  of  the  Upper  Souris  National  Wildlife  Refuge. 
Sightseeing,  picnicking,  and  fishing  are  presently  accommodated  within 
the  wildlife  refuge.  Along  tiie  Souris  River,  limited  potential  exists 
to  develop  camping,  picnicking,  and  hiking  facilities. 

4.98  Impacts  upon  existing  recreation  due  to  periodic  flooding  include 
disruption  of  fish  and  wildlife  habitat  (affecting  fishing  and  hunting) 
and  inundation  of  fishing  and  picnicking  areas  at  Baker  Bridge  and 

St.  Mary's  Bridge.  Impacts  are  projected  to  require  clean-up  operations 
at  picnic  areas. 

4.9t>  Constraints  upon  future  development  due  to  flooding  require  that 
permanent  facilities  (restrooms  and  picnic  shelters)  be  located  above 
flood  elevation.  Picnic  areas,  hiking  trails,  camp  pads  and  boat 
access  areas  could  be  put  In  Inundation  areas  but  would  sustain  some 
damage.  Any  fishing  access  and  parking  provided  later  by  the  Corps 
may  mitigate  for  flooded  fishing  areas.  It  is  unlikely  fishing  quality 
at  these  areas  would  equal  fishing  at  Baker  Bridge. 
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CULTURAL  RESOURCES  IMPAi: i'S 

4.100  The  project  impacts  m;  cultural  rcsour  ..<•••;  t  .inn.  l  lit  .t.  cm  ut  civ 
assessed  until  field  surveys  and  intensive  testing  aiv  c.o.apM  fed.  in. 
numerous  sice  leads  obtained  from  local  informants  and  from  historic 
accounts  suggest  that  a  large  number  of  prehistoric,  historic,  and 
architectural  remains  will  be  Located  within  the  various  project  ui , 

The  intensive  surveys  will  be  conducted  to  determine  the  presto.  -  .if 
cultural  remains,  and  to  evaluate  their  existing  condition  and  1 

ficanee.  All  sites  located  within  the  project  impact  areas  th.it  un¬ 
determined  to  be  eligible  for  Inclusion  on  the  National  Register  of 
Historic  Places  will  be  avoided,  if  possible,  or  else  tue  advers,  Im¬ 
pacts  will  be  mitigated  by  qualified  personnel,  following  t nnsui t  1 1 i on 
with  the  State  Historic  Preservation  Officer  and  the  Advisoty  Council 
on  Historic  Preservation.  In  addition,  the  construction  contra.' tors 
will  be  Instructed  to  Immediately  discontinue  work  and  notify  the  St. 

Paul  District  Archaeologist  sh.utl  1  prc-iwusiy  undetected  ct.  lru  u 
resources  be  encountered  during  construction.  The  tr'l  lowing  pai  i  inns 
identify  the  currently  known  and  potential  resources  in  trie  «ai  i..ua 
project  areas.  (Also  see  paragraphs  2.1  73-2.195.)  Hie  pre  1  imin., i  ' 
results  from  the  ongoing  survey  have  not  been  incorporated ,  so  few 
changes  have  been  made  since  the  draft  environmental  impact  statement. 

4.101  North  of  Minot  to  Lake  Darling  and  the  ties  lacs  Diversion  tunnel 

and  Dam:  The  reconnaissance  survey  located  six  prehistoric  sites  within 
the  Burlington  pool  area  that  would  be  adversely  affected  b>  tne  project. 
The  significance  of  these  sites  will  be  evaluated,  and  those  that  are 

determined  to  be  eligible  for  inclusion  on  the  National  Regi  -tel'  will 

have  the  adverse  impacts  mitigated.  The  otlier  four  silts  loc. itt-u  by 

the  reconnaissance  are  located  on  tne  bluffs  at  nigher  elevations 
than  tiie  proposed  1620-foot  pool  area. 

4.102  The  record  and  literature  review  idem  l  tied  ovet  l:>u  o  i  t  >  muds 

for  this  general  area.  ("General  area"  means  the*  site-  ten  re,. nr  ted 

to  be  located  within  the  same  township  as  the  project  area.)  These 
include  a  large  number  of  prehistoric  sites,  a  reported  Ass i nibo ino  Indian 
village,  possibly  near  Ml  ot,  and  a  number  of  early  industrial  coal 
mines  and  brickyards  near  Burlington.  Presently  available  information 

on  these  site  leads  is  minimal.  Because  the  information  was  recorded 
a  number  of  years  ago,  the  site  location  and  site  description  are 
often  faulty.  In  addition,  many  of  these  sites  have  probably  been 
disturbed  or  destroyed  in  the  intervening  years. 


r 


123 


.10  3  Hie  review  of  paleontological  resources  identified  several 
divas  south  of  Burlington  and  approximately  30  miles  northwest  of 
che  lies  Lacs  diversion  tunnel  where  fossils  from  Tongue  River  strata 
have  been  reported.  According  to  the  study,  there  are  no  known 
paleontological  resources  within  the  project  areas;  however,  the 
construction  of  the  dam  and  diversion  tunnel  may  uncover  fossil¬ 
bearing  strata.  A  qualified  paleontologist  will  be  immediately 
notifed  if  this  occurs. 

4 • 1^4  Lake  Darling  Dam  to  the  Canadian  Border:  The  record  and 
literature  review  identified  approximately  100  site  leads  in  this 
general  area,  including  a  number  of  prehistoric  sites,  Indian  trails, 
a  site  containing  military  artifacts,  and  numerous  early  townsites, 
stagecoach  stops  and  post  offices.  The  intensive  survey  will  identify 
the  prehistoric,  historic,  and  architectural  resources  located  within 
the  project  areas. 

4.105  Levees  at  Sawyer  and  Velva:  The  record  and  literature  review 
identified  approximately  25  site  leads  in  this  general  area.  The 
project  impact  areas  will  be  surveyed  for  prehistoric  and  historic 
resources.  Extremely  valuable  fossils  from  the  Cannonball  formation 
have  been  reported  in  the  area  of  Sawyer.  These  relatively  rare  marine 
fossils  date  from  the  Paleocene  period  when  great  inland  seas  penetrated 
the  continental  interior.  All  younger  deposits  are  non-marine. 

Further  investigations  will  be  necessary  when  the  project  plans  are 
finalized  to  assure  that  no  fossil  deposits  are  destroyed. 

4.106  J.  Clark  Salyer  National  Wildlife  Refuge:  The  record  and 
literature  review  identified  approximately  25  site  leads  in  this 
general  area.  Additional  investigations  will  be  carried  out  as 
needed  as  project  plans  are  finalized  and  specific  impact  areas 
are  determined. 
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MITIGATION  OF  ENVIRONMENTAL  DAMAGES 


4.107  In  July  1975,  the  St.  Paul  District,  Corps  of  Engineers  entered 
into  an  agreement  with  the  USFWS  to  quantify  habitat  losses  that 
would  occur  if  Burlington  Dam  were  constructed.  It  was  agreed  the 
quantification  would  be  made  using  a  system  developed  by  the  USFWS 
that  identifed  wildlife  habitat  in  habitat  units  (HU's).  The 
evaluation  system  is  entitled  Habitat  Evaluation  Procedures  (HEP) . ^ 

HU's  are  a  product  of  the  value  of  a  given  habitat  type  for  a  group 
of  representative  species  expressed  in  habitat  unit  value  per  acre 
and  the  number  of  acres  of  that  habitat  type  in  the  project  area. 

4.108  Field  evaluations  of  habitat  types  present  in  the  project  area 
were  conducted  in  the  fall  of  1975  by  members  of  the  Corps  of  Engineers 
and  the  USFWS.  In  September  1976  the  USFWS  supplied  the  Corps  with 

a  report  that  ranked  several  dam  alternatives  and  operating  plans 
that  were  under  consideration  according  to  wildlife  habitat  losses 
that  could  be  expected.  These  losses,  expressed  in  HU's,  were  the 
difference  between  "with"  and  "without"  project  conditions.  This 
preliminary  UU  analysis  indicated  that  the  maximum  release  plan 
(5,000  cfs)  was  the  least  damaging  for  all  alternatives  and  that  in 
order  of  least  to  most  damaging  to  wildlife  habitat,  the  large  dam 
alternatives  were:  tne  Lake  Darling  raise  in  combination  with  Burling¬ 
ton  Dam  (Corps  recommended  plan) ,  Burlington  Dam  alone  and  Lake 
Darling  raised  to  allow  control  to  elevation  1620.  Other  factors 
(e.g.,  impacts  to  managed  marsh  units)  led  USFWS  to  list  Lake  Darling 
Dam  raised  to  1620  as  the  best  overall  among  these  three  plans,  however. 

4.109  A  subsequent  HU  analysis  was  made  in  January  1977  by  the  Corps  for 
the  purpose  of  providing  a  generalized  estimate  of  project-induced 
terrestrial  HU  losses  and  acreage  of  reclaimed  wetlands  necessary  to 
mitigate  the  losses.  This  evaluation  was  very  abbreviated  and  involved 
the  following  assumptions: 

a.  Only  impacts  resulting  from  increased  flood  inundation  were 
considered  within  the  floodpool  and  downstream. 


ISee  Exhibit  1  for  a  description  of  the  HEP 


methodology. 


b.  Flood  events  less  freqent  than  those  with  a  4-percent 
chance  of  occurrence  from  the  Upper  Souris  in  any  one  year  were  the 
only  ones  considered. 


100- 


.  Only  balanced,  synthetic  hydrographs 
and  200-year  floods  on  the  Souris  River 


for  the  25-,  50-, 
were  evaluated. 


d.  No  evaluation  was  made  of  impacts  resulting  from  floods, 
flood  storage,  or  the  diversion  works  from  the  Des  Lacs  River. 


e . 

durat ion 


Downstream  evaluation  was  limited  to  changes  in  stage- 
within  the  5,000  cfs  outline. 


f.  No  evaluation  of  induced  land  use  changes  or  habitat  changes 
due  to  a  reduction  in  flood  nourishment  was  attempted. 

g.  Local  protection  features  were  not  evaluated. 


h.  Aquatic  impacts  were  not  evaluated. 

i.  Impacts  on  marsh  vegetation  due  to  carp  introduction  were 
not  evaluated. 


j.  Mitigation  with  reclaimed  wetlands  with  a  management 
potential  of  70  HU/acre  was  assumed  (maximum  HU/acre  possible  is  100). 

k.  Maximum  benefits  from  reclaimed  wetlands  occur  the  first  year 
the  project  is  operational. 

l.  Maximum  drawdown  of  Lake  Darling  prior  to  floods  to 
elevation  1594  with  release  of  inflow  up  to  5,000  cfs  at  Minot 
until  lb  May. 

m.  No  evaluation  was  made  of  the  impacts  of  road,  railroad, 
utility,  cemetery  or  real  estate  relocations. 

n.  Impacts  of  weed  control  were  not  evaluated. 

4.110  Based  on  these  limiting  assumptions,  it  was  estimated  that 
from  1,200  to  2,000  acres  of  reclaimed  wetlands  would  be  necessary  to 
mitigate  the  terrestrial  habitat  losses  (measured  in  HU's)  that 
would  occur  due  to  the  recommended  project.  Subsequent  to  the 

Corps’  January  1977  analysis,  a  meeting  was  held  between  representatives 
of  the  St.  Paul  District  and  Region  6  of  the  USFWS.  The  outcome  of 
this  meeting  was  an  administrative  agreement  between  the  two  agencies 
to  limit  mitigation  acreage  for  the  recommended  plan  to  2,000  acres. 

In  addition,  the  4-foot  raise  of  Lake  Darling  Dam  and  modifications 
to  the  low-head  refuge  dams  were  agreed  upon  as  necessary  to  insure 
continued  operation  of  the  dams  for  their  original  primary  purpose, 
the  propagation  and  enhancement  of  waterfowl. 

4.111  Since  the  January  1977  agreement,  the  operating  plan  has  been 
modified  to  include  storage  behind  Lake  Darling  for  floods  more 
frequent  than  once  in  25  years,  the  period  of  time  of  maximum  release 
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has  been  shortened,  1,000  acres  of  land  use  changes  have  been  identified 
downstream,  and  1,000  acres  of  tree  plantings  have  been  requested  by 
the  Nortn  Dakota  Game  and  Fish  Department. 

4.112  In  a  25  April  1977  planning  aid  letter  submitted  under  the 
F&W  Coordination  Act  (Public  Law  85-624),  the  USFWS  concluded 
that  terrestrial  mitigation  requests  of  2,000  acres  of  reclaimed 
wetlands,  1,000  acres  of  tree  plantings,  and  structural  modifications 
to  refuge  dams  would  represent  65-percent  compensation  of  project- 
induced  terrestrial  HU  losses.  This  estimate  did  not  include  effects 
of  the  proposed  operating  plan  for  control  of  frequent  Souris  River 
floods,  construction  and  operation  effects  of  the  Des  Lacs  diversion, 
construction  of  local  protection  features,  aquatic  impacts,  effects 
of  carp  introduction  on  both  aquatic  and  semi-aquatic  communities, 

and  management  (and  costs)  of  project  lands  for  wildlife.  In  addition, 
the  FWS  included,  to  an  under termined  extent,  the  effects  of  downstream 
clearing  and  snagging  wliicn  has  since  been  deleted  from  the  recommendeu 
project. 

4.113  The  USFWS  indicated  in  their  25  April  1977  report  that 
mitigation  for  aquatic  habitat  losses  may  be  requested  at  some  future 
date  following  additional  study.  Further,  they  indicated  that  additional 
mitigation  studies  for  project  features  not  yet  evaluated  should  be 
conducted.  Finally,  any  lessening  of  the  reservoir  release  rates  would 
represent  a  major  additional  adverse  impact  that  would  require  them  to 
greatly  expand  the  mitigation  plan  or  oppose  the  project.  Based  on 

the  USFWS  mitigation  plan  compensating  for  only  65  percent  of  project 
induced  habitat  damages  at  an  initial  cost  of  $1,613,000  (excluding 
carp  control),  unmitigated  residual  habitat  damages  are  estimated  at 
$1,432,000  (KR  1105-^-129,  paragraph  11  b  and  c)  assuming  similar 
acquisition  and  development  costs. 

4.114  Xn  an  8  September  1977  letter,  the  USFWS  basically  reiterated  their 
support  for  the  agreed-upon  mitigation  plan  of  2,000  acres  of  reclaimed 
wetlands,  1,000  acres  of  tree  plantings  on  project  lands,  a  4-foot 
raise  of  Lake  Darling  Dam,  and  modifications  to  the  low-head  refuge 
dams.  (It  has  not  yet  been  determined  just  where  the  1,000  acres  of 
tree  plantings  would  be.  At  the  time  the  proposal  was  developed,  fee 
title  acquisition  was  planned  to  the  limit  of  the  design  flood  pool, 

and  the  plantings  would  mainly  have  been  on  project  lands  upstream 
of  the  Upper  Souris  refuge.  Under  the  present  real  estate  plan  with 
more  restricted  acquisition,  the  plantings  would  be  more  restricted  to 
uneconomic  remnants  below  Lake  Darling.  Although  there  are  climatic 
and  site  limitations  on  tree  plantings  in  the  area,  the  assumption 
at  this  time  is  that  1,000  acres  of  suitable  sites  can  be  found.) 

Further,  USFWS  concurred  in  proposals  for  more  detailed  study  of 
carp  control  and  aquatic  mitigation  needs,  and  the  ultimate  inclusion 
of  features  in  the  project  to  mitigate  these  problems.  Thus,  they 
reasoned,  there  no  longer  are  any  unresolved  major  issues  from  the 
standpoint  of  the  USFWS. 

4.U.5  The  USFWS  letters  are  reproduced  in  the  technical  appendix  of 
the  final  EIS. 


127 


AESTHETIC  IMPACTS 


4.1  14  The  evaluation  of  aesthetics,  in  the  context  of  impact  assess¬ 
ment,  is  a  matter  of  professional  judgement  based  upon  formal  training 
in  an  appropriate  discipline.  Within  the  present  impact  statement, 
the  adopted  definition  of  aesthetic  degradation  is  "a  change  from  the 
natural  appearance  of  a  river  and  its  riparian  lands,  or  what  one  might 
refer  to  as  existing  conditions." 

4.117  In  considering  aesthetic  impacts,  the  major  item  of  concern  would 
be  those  areas  located  upstream  from  the  proposed  Burlington  Dam.  The 
impacts  of  flooding  on  vegetation  (see  also  paragraphs  4.43  to  4.72) 
will  bring  about  successional  changes  which  by  most  people’s  standards 
are  undesirable.  These  changes,  along  with  flood-deposited  debris  and 
increased  erosion,  will  modify  the  Souris  River  valley  (upstream  of  the 
Burlington  Dam)  in  such  a  manner  that  it  will  be  less  attractive  to  the 
onlooker  and  will  provide  a  reduced  recreational  experience. 

4.118  In  a  State  where  forested  land  is  not  particularly  abundant,  the 
projected  losses  of  bottomland  hardwoods  is  significant.  Although  the 
loss  of  the  natural  beauty  of  these  areas  is  not  measurable  on  an  econo¬ 
mic  scale  which  calculates  the  benefits  and  costs  of  protecting  develop¬ 
ment  in  the  floodplain,  these  losses  must  nevertheless  be  acknowledged. 
These  same  aesthetic  amenities  contribute  to  what  is  so  often  referred 
to  a9  our  "quality  of  life."  This  is  a  loss  that  will  not  only  affect 
present  populations  but  also  future  generations. 

4.119  The  other  features  of  the  project,  such  as  the  Des  Lacs  diversion 
tunnel,  and  levee  upgrading  between  Burlington  and  Minot  and  at  Sawyer 
and  Velva,  would  have  lesser  aesthetic  impacts  due  to  their  urban  loca¬ 
tions  or  previously  disturbed  condition. 
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UNAVOIDABLE  ADVERSE  IMPACTS  OF  THE  PROPOSED  PLAN 


5.01  The  total  area  of  cultural  features,  bottomland  hardwoods,  agri¬ 
cultural  lands,  and  marsh  affected  by  project  structures  would  not  recover 
to  natural  biological  systems  via  ecological  succession  because  the 
structures  would  be  maintained  as  necessary  to  preserve  their  flood  control 
utility.  The  areas  that  would  be  significantly  affected  would  mostly  be 
the  reach  between  the  dam  site  and  Lake  Darling  Dam  and  the  area  above 
Lake  Darling  Dam. 

5.02  Unavoidable  adverse  social  impacts  would  result  from  the  required 
relocation  of  about  25  rural  residences  and  ranch  operations  in  the  reser¬ 
voir  area.  This  would  also  result  in  increased  expense  and  inconvenience 
to  local  agricultural  interests,  should  the  relocation  increase  travel 
distances  between  ranch  lands  and  bases  of  operation.  Some  public  lands  - 
the  Upper  Souris  NWR,  Renville  County  Park,  and  the  Mouse  River  Park  - 
would  be  inundated  and  reduced  in  value  for  recreational  activity.  In 
addition,  80  privately  owned  summer  cottages  at  Renville  County  Park  would 
be  acquired  under  the  proposed  plan. 

5.03  During  years  which  required  significant  storage  of  floodwaters  in 
the  recommended  Burlington  Reservoir,  habitat  damage  would  be  severe. 

The  affected  wildlife,  including  deer,  muskrat,  mink,  rabbit,  and  pheas- 
and,  would  suffer  population  losses  proportional  to  the  amount  of  flood 
damage  to  their  habitats. 

5.04  Three-hundred  acres  of  bottomland  hardwoods  located  within  the 
design  pool  above  Lake  Darling  Dam  would  be  seriously  damaged  or  des¬ 
troyed  due  to  storage  of  a  1-percent  chance  flood.  Of  1,400  acres  of 
bottomland  hardwoods  located  within  the  design  flood  pool  of  the  proposed 
reservoir,  450  acres  would  be  destroyed  by  an  inundation  of  over  5  months. 
Stream  production  would  also  be  harmed  by  damage  to  the  trees. 

5.05  Fifteen-hundred  acres  of  wetlands  above  Lake  Darling  Dam  are  sub¬ 
ject  to  increased  flood  storage.  Floods  requiring  storage  behind  Burling¬ 
ton  Dam  would  inundate  2,100  acres  of  marsh  between  Burlington  and  Lake 
Darling  Dams  for  an  entire  growing  season.  Damage  to  the  wetlands  would 
be  considerable.  Although  recovery  could  take  place  over  a  few  years, 
there  could  be  long-term  effects  such  as  shifts  in  species  composition. 

5.06  Approximately  2,000  acres  of  grassland  between  Burlington  and  Lake 
Darling,  and  another  350  acres  in  the  Des  Lacs  valley  would  be  affected 
by  the  proposed  project.  Floodwater  storage  of  even  a  few  days  can  kill 
grassland  sod  and  cause  weedy  species  to  flourish.  Severely  damaged 
grasslands  may  never  recover  completely  from  a  major  flood  event. 

5.07  The  i^>acts  of  the  proposed  lavme  and  channel  works  would  involve 
removing  trees  along  3,000  feet  of  channel,  removing  5  acres  of 
trees  in  channel  cutoff  areas,  removal  of  trees  along  channel  banks  to 
facilitate  machinery  movement,  and  increased  erosion  and  stream  turbidity. 


129 


5.08  The  benthic  communities  in  the  areas  of  the  proposed  project 
would  be  adversely  affected  by  the  increased  sediment  levels  and  the 
physical  disruption  to  their  environment  caused  by  project  construction. 

As  a  result,  aquatic  production  would  be  decreased  for  several  years. 

5.09  The  impacts  to  the  area  above  Lake  Darling  depend  upon  operating 
procedures  utilized  by  the  USFWS.  Because  of  plans  to  hold  water  at 
elevation  1598  until  fish  spawning  has  been  completed,  the  area  between 
1596  and  1598  would  suffer  from  reduced  stream  productivity,  destruction 
of  streamside  vegetation  and  an  associated  reduction  of  terrestrial  organ¬ 
ic  food  material,  increased  sedimentation  and  decreased  bank  stability. 

At  Lake  Darling,  flood  events  greater  than  a  2-percent  chance  flood  would 
have  a  detrimental  effect  on  northern  pike  spawning,  since  much  of  the 
presently  suitable  area  above  1598  would  become  unsuitable.  Holding 
Lake  Darling  at  elevation  1598  for  prolonged  periods  of  time,  coupled 
with  inundation  to  higher  elevations  would  increase  erosion  around,  and 
sedimentation  in,  the  reservoir,  exacerbating  the  already  eutrophic 
conditions.  This  could  decrease  the  value  of  the  existing  game  fishery, 
hastening  its  succession  to  a  panfish/bullhead  fishery.  During  years 
requiring  storage  behind  Burlington  Dam,  the  aquatic  community  between  the 
dam  and  Lake  Darling  would  be  subject  to  increased  siltation,  reduction 
of  spawning  opportunities  for  northern  pike  and  walleyes,  and  reduction 
in  number  and  diversity  of  invertebrates. 
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A  Li  P'KjNAT  1 VKP  m>  i  lit  i  •T.r'.iBrTi  A(  into 

o.bl  Burlington  i<<v.:  w.-,  -in:  i.-  rtc.-  i  unde  t  i  a-  i  L  n.d  c.i,.t  1.1  i  ;t 
i  1  IV  ;  l1'/1'  (t‘  i,.  I  i  t  .  •>!  olli.  Phase  i  plaining  iM.ut-.  vh  .  •  I. 

■  lie  the  has  I  fur  (liii.'uj:  l..1:  t  this  ili-cuaie.lt,  ale  lilt  mUt  1  as  a!i 

objective  reassessment  ot  the  author! -.t.il  project  to  el  ther  rtaiiirm 
the  project  a:,  aat.ho.'t  .•»  i  or  t  ■>  modify  it  as  required  to  meet  chaiibed 
conditions.  A,,  such,  ..  tj.  j;  n.;,  .-iiiits  t«re  directed  coward  alter¬ 
natives  involvin'*  a  large  anus  ac  or  near  the  authorized  site,  or.  c 
survey  studies  (pteautbor i z.it i or.)  had  revealed  that  a  large  btoiuge 
reservoir  on  the  3  cruris  River  vas  t  he  only  alternative  that  w<o  e<  «,  ... 

mically  feasible,  provlued  Minot  with  a  high  degree  of  protect  n  n  f  t  -m 

the  Souris  River,  and  was  ..ccepteble  to  a  majority  of  Minot  residents. 
Alternatives  for  flood  daunge  reduction  at  Minot  and  other  riveL  readies 
in  addition  to  large  dams  on  the  Souris  River  are  also  presented  and  <u  a 
discussed  below.  This  will  allow  the  reader  to  identify  the  environ- 
meutal/econonomic/soci al  tradeoffs  that  were  made  in  arrivim.,  at  the 
re  c  o  mme  tided  plan,  and  .  c-  e  v  a .1  u  ,’i  r  e  its  r  esp  uns  i  vene  sv»  r  r  -  .iio  e  t  i  n  g  toe  1- 1 1  .  a  d  - 
based  water,  and  tele  .ed  laic  r..  s.iurr.e  needs  of  the  Souris  River  basin  in 
an  equitable  nauruer  . 

6 .01!  to  nhoLtrn  the  '.en.’.ii  ot  time  between  reformulation  planning 
efforts  and  construction  of  a  dan:  on  the  Souris  River,  certain  Phase  ri 
studies  (advanced  engineering  and  design)  were  conducted  concur l erit 1 \ 
with  the  present  plan  reformulation  effort.  To  date,  approximately  -Vi 
percent  of  these  studies  have  been  completed.  These  advanced  design 
studies  hive  been  directed  at  the  following  features  of  the  re  commend..- d 
plan:  formulation  designs  for  the  Burlington  Dam  and  appurtenances  and 

the  Des  lacs  diversion;  soil  forings  for  Lake  Darling  Darn;  detailed  design 
for  interior  drainage  facilities  at.  local  protection  areas;  ciiun.uil 
capacity  studies  from  Minot  to  Ban  t  ry ;  and  formulation  designs  tor  i  aid 
and  railroad  relocations /raises.  Although  certain  of  th.rsr.  r«.>ui  ts  would 
be  applicable  toward  the  design  ci  alternative  projects,  t h..-y  ha><£.  been 
directed  mainly  at  the  re  comma  ..vied  plan.  1  he  Phase  II  studies  that  haw 
bt-en  conducted  concurrent  ly  with  Phase  I  are  those  with  a  high  .!  i  1c- i  ilmod 
of  being  In  the  finally  selected  plan.  Initiation  of  Phase  11  studies 
prior  to  approval  of  the  Phase  1  report  assumes  that  the  recomnt  tided 
project  would  not  requite  reauthori zati on  by  Congress  or,  that  ji  requited, 
Congressional  authorization  would  occur. 

6.03  The  basic  criteria  used  in  reaffirming  or  reformulating  the  Burling¬ 
ton  Dam  aiternative(s)  were  as  follows: 

a.  The  maximum  practical  degree  of  flood  protection  should  be 
provided  to  Minot  and  other  susceptible  areas. 

b.  The  plan  must  be  economically  feasible  with  an  excess  of  bene¬ 
fits  over  costs. 

c.  Local  project  costs  (cost  sharing)  must  be  within  the  financial 
capabilities  of  local  sponsors. 
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d.  The  plan  should  not  cause  water  to  be  backed  up  into 
Saskatchewan  and  should  attempt  to  minimize  any  adverse  changes  to  the 
flow  regime  in  Manitoba. 

e.  Adverse  impacts  should  be  balanced  between  the  downstream 
ranchers  and  the  upstream  interests  (ranchers  and  the  Upper  Souris 
NWR) . 


f.  Adverse  impacts  to  the  J.  Clark  Salyer  NWR  should  be  minimized 
to  the  extent  practicable. 

g.  Minot  should  be  provided  with  a  high  degree  of  flood  protec¬ 
tion  in  the  shortest  possible  time. 

Alternatives  are  discussed  under  the  general  classification  of  nonstruc- 
tural  and  structural  to  facilitate  review  by  the  reader.  A  table  comparing 
the  various  alternatives  considered  can  be  found  at  the  end  of  Section  6 
(see  table  24)  . 

NON STRUCTURAL 
Alternative  1  -  No  Action 

b.04  The  no  action  alternative  is  in  reality  a  viable  alternative  but 
represents  no  action  on  the  part  of  the  Corps  of  Engineers.  Certain 
conditions  are  expected  to  occur  in  the  future  if  none  of  the  flood 
control  measures  that  are  discussed  in  this  section  are  implemented. 

The  no  action  alternative  future  is  conceived  to  include  floodplain 
regulations,  flood  insurance,  channel  modifications  at  Minot,  flood 
warning  and  emergency  measures,  and  rehabilitation  of  Lake  Darling  Dam 
to  meet  current  engineering  standards  for  such  a  structure. 

o.03  The  Minot  channel  modification,  which  involves  increasing  the  | 

capacity  of  the  existing  channel  from  1,500  to  5,000  cfs,  is  about  95  f 

percent  complete.  It  should  be  noted  that  the  Minot  channel  was  ori¬ 
ginally  conceived  to  be  an  integral  part  of  any  flood  control  plau  for 
Minot.  Because  of  the  need  for  some  type  of  early  structural  solution  to  the 
flooding  problems  at  Minot,  the  Minot  channel  was  authorized  separately 
until  Burlington  Dam  could  be  constructed.  Through  the  construction  of 
the  5,000-cfs  channel,  the  economic  feasibility  of  all  other  alternatives 
was  reduced  because  the  channel  can  control  floods  up  to  those  expected 
once  every  25  years.  It  is  these  frequent  flood  events  which  result  in 
the  greatest  average  annual  damages  and,  conversely,  provide  the  greatest 
average  annual  benefits  when  controlled.  Although  the  5,000-cfs  channel 
does  not  provide  an  acceptable  degree  of  protection  for  an  urban  area, 
it  must  be  considered  in  determining  the  base  condition.  The  effect, 
then,  is  that  any  second-in-place  project  loses  a  large  portion  of 
its  benefits  to  the  existing  first-in-place  channel,  which  signifi¬ 
cantly  reduces  its  benefit/cost  ratio.  It  is  the  benefit/cost  ratio,  ' 

more  than  any  other  factor,  that  commonly  determines  or  influences 
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ii.  Ob  i  no.i|i  i  .ii  i  i.i-b.i  i  ■  i;~.  .u.  i  i  .k  • .  o  .  ii  i  .'iwii  it  i  Li  s  •  i  bur  ling- 
con,  Minot  ana  Vulva  ate  currently  pai  t  i  c  !  t  i  n  fc  in  tn>  national  1 1  uo  J 
iusuianr-  program  ada.inisit  ii.-ii  i,>  tin.  Federal  n;  mrauce  Administration, 
whim  requires  federally  .q  proved  floodplain  regulations  as  a  prerequis  i  t._ 
for  any  Federal  par  1 1  c  i  j.utiuu  (grants,  insured  loans,  et,..)  for  improve¬ 
ments  i  1 1 1  i  ir  the  100-year  fl-.-odplain.  Ward  County  lias  also  passed  tin- 
required  legislation  to  iusct  ‘  that  the  unii.eorporatfcd  areas  oi  ttie  county 
can  qualify  for  flood  insurance,  The  community  of  Saw vet,  although  sup¬ 
plied  with  the  required  information  outlining  flood  hazard  areas,  lias 
indicated  that  it  would  not  participate  in  the  program,  probably  because 
of  the  sparse  and  low-cost  developments  within  the  floodplain  in  that 
community . 

b .07  The  national  flood  insurance  program  was  created  to  curb  the  con¬ 
tinually  increasing  t.miu? '»  losse.,  >  i  urn  ti..oa  damage  and  was  intended  to 
te  an  alternative  t  »  structural  programs  and  a  method  of  reducing  direct 
Federal  disaster  relief.  Although  it  does  not  prevent  flood  damages 
from  occurring  in  the  short  term,  flood  insurance  would  assist  property 
owners  in  recovering  from  flood  damages.  In  the  long  term,  floodplain 
regulations  and  flood  insurance  reduce  nonconforming  uses  and  promote 
evacuation  in  some  cases. 

6.08  Strict  floodplain  regulations  do  have  some  adverse  impacts. 

Floodplain  zoning  regulations  restrict  alterations  and  extensive 
repairs  to  existing  non-conf orming  uses  within  the  regulatory  flood¬ 
way.  Normal  maintenance  and  repairs  are  permitted  for  all  existing 
floodplain  structures.  Existing  structures  in  the  flood  fringe 
can  also  be  r.xtenai vely  nopal  red  or  alteied.  The  only  structures 
that  are  required  to  be  protected  to  the  100-year  flood  level  are 
those  newly  constructed  or  subs  t.  act  1  r  1 1  y  i  eo  (instructed  after  the 
date  that  base  flood  coni i f Ions  worn  supplied  to  the  community. 

6.09  Those  structures  built  ptloi  it.  the  date  tint  the  bast  flood 
elevations  were  provided  may  receive  federally  subsidized  flood 
insurance  without  being  protected  to  the  100-year  flood  elevation. 

New  structures  bull;,  after  the  determination  of  base  flood  eleva¬ 
tions  are  eligible  only  for  actual  flood  insurance  rates,  i.e., 
che  risk  of  flooding  relrrive  to  the  elevation  of  the  structure. 

6.10  The  economic  and  social  impacts  of  floodplain  regulations  for 
residents  of  the  100-year  floodplain  would  be  great  since  it  would  inter¬ 
nalize  the  costs  of  floodplain  development  more  than  any  other  plan. 
Correspondingly,  the  public  not  residing  in  the  floodplain  would  experience 
the  smallest  adverse  social  and  economic  impacts  with  this  plan.  The 
impacts  for  the  larger  public  would  be  due  to  the  nature  of  the  program 
which,  for  example,  does  not  allow  Federal  disaster  relief  for  insured 
properties.  This  would  reduce  Federal  costs  to  Federal  subsidy  of 
insurance  payments  until  the  existing  structures  in  the  floodplain  become 
obsolete  and  are  replacea,  at  which  time  Federal  participation  would 
theoretically  end.  Therefore,  this  plan  would  be  very  acceptable  to  the 
nonresident  public. 
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1 1  Flood  Proofing:  Another  aspect  of  floodplain  regulation  is  to 
flood  proof  structures  in  the  ^loodplain.  This  involves  such  measures 
as  elevating  structures  and  aci  -  roads  and  streets  to  clear  predicted 
flood  levels;  eliminating  or  desperately  flooding  basements;  providing 
measures  for  seepage  control;  providing  bulkheads  on  doorway  and  window 
openings;  putting  check  valves  on  sewer  lines;  underpinning  structures; 
and  providing  other  measures  to  prevent  damages  to  the  structures. 
Because  of  the  flat  gradient  of  the  Souris  River  and  the  large  area 
that  it  drains,  flood  flows  rise  and  fall  slowly.  Overbank  flooding  at 
Minot  can  prevail  several  weeks  at  depths  of  8  feet  or  more.  Valley 
floodplain  soils  are  raoply  clay  and  become  highly  saturated  and  expan¬ 
sive  during  fl  ds .  The  saturated  soils  tend  to  cause  differential 
settling  around  the  foundations  of  flood  proofed  structures,  resulting 
in  serious  structural  damage  or  even  ultimate  col’ apse  of  the  structure 
Unless  flooded  or  reinforced,  basement  walls  are  subject  to  collapse 
from  water  pressure  exerted  against  the  wall. 

6.12  Permanent  flood  proofing  is  not  practicable  for  some  of  the 
existing  floodplain  structures  due  to  their  age  (many  of  them  are  50 
to  75  years  old).  For  other  structures,  raising  the  building  would  be 
required.  If  access  during  floods  were  required,  streets  would  also 
have  to  be  raised.  However,  flood  proofing  coupled  with  evacuation 
would  reduce  the  need  for  this  requirement. 


6.13  Temporary  flood  proofing  techniques  such  as  placement  of  bulkheads 
on  doorways  and  windows,  although  partially  effective  for  floods  origin¬ 
ating  on  the  Souris  River,  would  be  less  effective  for  Des  Lacs  River 
and  Gassman  Coulee  floods  because  of  the  possibly  insufficient  time 
available  to  implement  these  measures. 

6.14  Nevertheless,  flood  proofing  techniques,  particularly  the  raising 
of  existing  buildings  and  flood  proofing  new  structures  outside  of  the 
floodway  (revision  necessary  for  Minot),  should  be  encouraged  with  any 
plan  for  flood  damage  reduction. 


6.15  Flood  Warning  and  Forecasting  Services  and  Emergency  Protection: 
Flood  warning/ forecasting  and  emergency  protection  have  been  in  effect 
in  the  area  since  the  1969  flood  and  would  continue  to  occur  under  the 
no-action  alternative  and  with  the  proposed  plan. 


6,16  Since  most  of  the  Souris  River  basin  above  Minot  lies  in  Saskatchewan, 
data  required  for  flood  warning  and  predictions  involve  coordination 
with  Canadian  officials.  The  National  Weather  Service  in  Bismarck  has 
been  informally  designated  as  the  agency  to  handle  the  transfer  of  basic 
hydrologic  data  between  the  United  States  and  Canada.  Coordinated  snow 
surveys  in  both  the  United  States  and  Canada  are  routinely  made  on 
15  March  in  normal  years.  Should  there  be  an  excessive  amount  of  snow 
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accumulation  early  i  n  Mu-  .'iuf.-r  .  a  ;■  i;  - 

15  February  and  update- d  a,  war  rant.- a  by  ■■■■  I 

hydrological  di.-ve.h  pu-eni  .  1  ;  nidi ;  l.---,  ;  h  r\  . 

Centro  1  meets  each  spring  ti.  dt  t.-rmim  tni  u.g 

I.ake  Darling  Dim,  which  l..  .•  p  it.t  I  .tic:  : 

lease  50,000  aciv-iVet  t  ..forage  r.-  t  1 .  ;  ?  > ':  .  . 

above-normal  rune. xi  i.  .  ,  i,  t  . 


6.17  Long  range  tiood  it,-. r  a.i.i  sihm  r  ;  >•  '-jo 

systems  tor  the  United  hill. a,  portion  t  \i  ’  t 

were  developed  hy  i  h>-  tr  i->:ta  :  '•■Vat  'hc  >.  ■ 

flood.  By  1974,  ror.:.-;.  ini’  p<  •  .•«-.!  »r  e.-i  ...  .  •:  '. .  a 

Souris  River  basin.  llv.-so  me  a  s  nr  ■■ ,  in  :  ••  !.  ■  "  ■■  ■ 

reporting  networks  in  i ..  -  ilea  .  .  • .. ;  ;.  i  \ 

phone  tel.n.ietry  gag  fan,  i  -  .dj  ‘.>u;  !  i 

Lhe  water  coat  cu  L  of  the  .  iei.  a...n  it  j.-cfti  t  .  •  / 

ment  has  been  installed  m  t  in  '>  .-■>  I.a.-s  F  i  "<  r  at.  1  oxij.-i 

River  at  Foxholra,  Minor.,  cad  Wr--- 1  hope ;  .  i'..  i\  cf  . 

Radio  telemetry  equipment  ha-,  been  instal  l  -d  ...  1  one  >  C:v 
Noonan  and  Western  Cross  let?.  !>•»  .'.orjis  i.as  bt  ej.  i  if  o •  i:io 
National  Wee  the**  Ser’>l  rt  *  'll  h  1  ■  ;*•  •  -  r><  ■  t  '  > 

re.  y.rnr:.  oi  f ,r  nr 

p>ctry  permits  ti..-  •••.,'!  ;  ‘  •  •  .  1 

reduces  the  rls..  «:•'  1.  •••..?  1  •  -  '  ;  !  1 

occur  in  area-3  like  the  -..as;,  a  'a  v".:«  i.  .  <•:  ■  > 

Improved  warning  systems  would  also  p.  it.  esrl  i  -r  ••onsr  vn 
emergency  levees  where  flash  flood  olruat.i  >cs  are  .  r,\n.  _  \  . 

especially  significant  since  Li.-smar,  Coulee  w.  u  Id  not  c. 

proposed  project. 


6  LB  Even  though  emergency  protection  was  suet  easier  ;n 
9*350  cfs  through  Minot  m  117d  with  onl«  minor  damage,  total 
on  improved  warning  systems  ana  emergency  w  e 'k,-.  would  ne  ill 
because  of  the  unc-erfaJr.ry  involved  in  containing  larte  1  *  •«-- 
needed  tor  eax.g.aity  amaM.ru  s  for  tism  <  m 

and  Gas smau  Coulee  and  the.  wO.ninued  disruption  -v.  the  nr..:-" 


6.19  It  should  be  not  ed  that  the  Souris  l-'l'-.r  i  epn  scuts  tn.  , 
risk  for  economic  loss  because  of  its  large  and  ti.ouert  m  c.. 

Severity  of  floods  is  greatest  for  Oarsman  Coun  t  ,  follow.-,  ay  - 

Lacs  River,  owing  to  their  much  steeper  gradients  and  rapid  -  a  ■ 
characteristics.  Less  risk  would  be  Involved  at  lawyer  -‘no  .Vj'u 
cause  of  their  limited  size,  lesser  development  along  tr.e  riv-.ba  s. 

the  good  levee  base  existing  in  both  communities.  However ^ e-wv.  at 
these  communities  the  risks  are  great  enough  to  preclude,  rciiar-i 
emergency  measures  an  an  effective  flood  damage  reduction  al  rcr  >.  U'-e . 

6.20  Finally,  the  no  action  alternative  or  "i  nure  without  tin?  i 

condition  includes  the  reii  d>i  li  ration  oi  lake  barling  warn  t>-  .  »•*  *  *£'‘*  *• 
engineering  standards.  it  is  recognised  that  I.ake  Darling  T):vm  is  ^ 
rently  unsafe.  A  flood  on  the  Upper  Souris  River  or  a  migai  t.i.n  *  .  o 
would  overtop  the  structure  (about  a  200-year  1 1  w  -  .19  could  1  1  ll 

serious  erosion  of  the  downstream  dam  face  and  could  result:  in  ok-  J.a 
being  breached  In  an  extreme  case.  Such  an  event  wourd  rcsii  l .  . o  ita- 

strophlc  damages  in  Minot  and  other  downstream  areas. 
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6.21  In  light  of  the  current  Federal  dam  safety  program,  it  is  assumed 
that  the  future  condition  in  the  area  would  include  upgrading  Lake  Darling 
Dam  to  standards  necessary  to  insure  its  integrity  under  extreme  flood 
events. 

6.22  In  addition  to  being  part  of  the  no  action  alternative,  the  rehabili¬ 
tation  of  Lake  Darling  is  assumed  for  all  alternatives  with  the  exception 
of  those  involving  largo  dams  on  the  Souris  River,  i.e.,  numbers  6  through 
14.  The  rehabilitation  in  these  cases  would  be  preempted  by  an  alternative 
future  condition. 

Alternative  2  -  Floodplain  Evacuation 

6.23  This  alternative  involves  the  removal  of  all  developments  in  the 
100-year  Souris  River  floodplain  between  Burlington  and  the  J.  Clark 
Salyer  Refuge. ^  The  estimated  total  cost  of  the  evacuation  alternative 
is  $265.95  million.  Non-Federal  costs  would  amount  to  about  $44.45 
million.  Comparing  average  annual  benefits  of  about  $8.83  million 

to  average  annual  flood  control  costs  (difference  between  total  costs 
and  social  betterment  costs)  of  $13.75  million  yields  an  uneconomic 
benefit-cost  ratio  of  about  0.64. 

6.24  The  massive  relocations  that  would  be  required  make  implementation  of 
the  evacuation  plan  very  questionable.  About  one-third  of  the  residences, 
all  of  the  schools  and  churches,  and  nearly  all  of  the  businesses  in  the 
floodplain  would  have  to  be  replaced,  as  either  age,  physical  size,  or  con¬ 
struction  materials  would  make  moving  the  existing  structures  infeasible. 
Much  of  the  old  building  material  would  be  worth  little  as  salvage;  thus 

a  massive  cleanup  program  would  be  required  to  rid  the  floodplain  of  de¬ 
molished  buildings.  The  proposal,  which  would  take  from  8  to  10  years  to 
complete,  would  require  construction  of  new  utilities,  streets,  and 
service  roads  at  the  relocation  sites;  revising  existing  utility  lines 
within  and  along  the  fringe  of  the  floodplain;  and  raising  several  major 
thoroughfares  crossing  the  floodplain  to  permit  uninterrupted  cross-valley 
traffic  during  large  floods.  Approximately  13,800  residents  of  the  100- 
year  floodplain  (about  12,000  in  Minot)  would  be  required  to  relocate. 
Disruption  of  long-standing  neighborhood  and  cultural  ties  and  the  physical 
division  of  the  city  of  Minot  into  northern  and  southern  sectors  could  lead 
to  adverse  social  and  institutional  problems. 

6.25  The  estimated  social  betterment  costs  principally  include  the  in¬ 
creased  costs  of  providing  improved  or  new  residential  and  business 
buildings  that  would  meet  current  codes  and  standards.  However,  social 

betterments  may  be  partially  offset  by  the  increased  taxes 

and  rents  that  dislocated  property  owners  would  be  forced  to  bear.  Since 

the  non-Federal  costs  greatly  exceed  the  fiscal  capability  of  the  local 

1  It  is  possible  that  some  structures  could  be  flood  proofed  economically 
or  are  already  flood  proofed  which  would  reduce  the  scope  and  costs  of  this 
alternative  by  an  undetermined  amount. 
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governmental  units  involved,  financial  assistance  to  implement  the 
evacuation  alternative  would  have  to  come  from  the  State  or  be  provided 
by  the  Federal  Government.  The  significant  advantages  of  the  evacua¬ 
tion  alternative  are  that  flood  damages  would  be  nearly  eliminated 
without  disturbing  the  existing  river  system,  and  evacuated  areas  could 
be  returned  to  a  more  natural  environment,  leading  to  a  increase  in 
environmental  values  in  the  floodplain.  Also,  the  vacated  floodplain, 
zoned  and  managed  as  "green  space,"  could  provide  recreation  benefits 
for  area  residents. 

6.26  As  noted  in  paragraph  6.23,  the  local  costs  for  this  alternative 
are  estimated  at  $44.45  million.  This  would  place  a  substantial  burden 
upon  Minot  and  has  serious  implications  with  regard  to  the  implement- 
ability  of  the  alternative.  Although  the  costs  would  be  great,  they  are 
viewed  as  equitable  since  those  individuals  receiving  project  benefits 
would  be  required  to  make  a  significant  portion  of  the  sacrifices  in  the 
form  of  monetary  support  and  relocation  (see  dicussion  of  this  topic 
under  the  Environmental  Quality  Plan,  oaragraphs  6.90  to  6.92). 

STRUCTURAL 

Alternative  3  -  Boundary  Diversion 

6.27  The  alternative  of  diverting  Souris  River  flood  waters  immediately 
upon  entering  the  United  States  was  given  early  consideration.  The 
diversion  channel  would  have  a  top  width  of  about  516  feet  and  an  average 
bottom  width  of  60  feet.  The  channel  would  parallel  the  Canadian  border 
for  a  distance  of  about  45  miles.  The  excavated  channel  would  require 
about  2,800  acres.  Disposal  of  the  excavated  material  would  require  a  strip 
1,200  feet  wide  along  the  entire  channel  length  on  one  side,  and  area  of 
6,500  acres.  The  material  would  be  distributed  to  a  depth  of  10  feet. 

6.2C  The  channel  would  be  designed  to  pass  up  to  14,000  cfs,  providing 
Minot  with  100-year  protection  from  floods  originating  on  the  upper  Souris 
River.  The  forebay  at  the  channel  inlet  would  cause  backwater  effects  and 
flooding  in  Saskatchewan.  Diversion  flows  would  outlet  into  J.  Clark 
Salyer  NWR  and  would  increase  peak  flows  in  the  lower  end  of  the  refuge 
and  in  Manitoba.  The  channel  would  affect  normal  surface  and  groundwater 
flow-patterns.  Disposal  of  excavated  material  and  the  channel  itself  would 
require  several  thousand  acres  of  agricultural  and  prairie  lands  and  would 
affect  many  roads  and  farm  operations.  Because  of  its  environmental, 
social,  and  economic  (B/C  ■  0.34)  disadvantages,  the  boundary  diversion 
alternative  was  not  given  further  consideration. 

Alternative  4  -  Flood  Barriers 


6.29  This  alternative  would  involve  upgrading  existing  emergency 
levees  to  current  engineering  standards  for  permanent  levees  in  urban 
flood  areas  along  the  Souris  River.  These  include  the  nine  sub¬ 
division  areas  between  Burlington  and  Minot,  and  the  cities  of  Minot, 
Logan,  Sawyer,  and  Velva.  Protection  against  a  100-year  Souris  River 
flood  was  considered,  which  corresponds  to  a  discharge  of  14,000  cfs 
in  the  Burlington  to  Minot  reach  and  the  Minot  reach  and  17,000  cfs 
at  Sawyer  and  Velva. 
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6.30  In  the  Burlington  to  Minot  reach  this  alternative  would  involve 
upgrading  approximately  5.9  miles  of  seven  intermittent  levee  systems 
protecting  9  subdivision  areas  that  are  all  residential;  realignment, 
raising,  and  flattening  slopes;  recompaction  and  extension  of  the 
levees;  and  installing  permanent  interior  drainage  works  including 
five  pumping  stations,  ponding  areas,  and  interceptor  storm  sewers 
and  ditches.  In  areas  where  the  levee  is  confined  between  the  rivers 
and  adjacent  residences  the  river  channel  would  be  realigned  and  rip- 
rapped  to  prevent  erosion. 

6.31  At  Minot,  this  alternative  would  involve  reconstruction  of  about 

1 1  miles  ol  emergency  levees  flanking  both  banks  of  the  river  through 
the  city  (including  3,500  lineal  feet  of  floodwall).  Levee  heights 
would  range  from  about  3  to  10  feet.  Major  features  would  include 
riprapping  nearly  the  entire  length  of  the  channel,  construction  of 

12  new  bridges  and  approaches,  and  relocation  of  approximately  275 
homes.  Real  estate  requirements  would  include  the  acquisition  of 
150  acres  of  land.  Interior  drainage  facilities  would  include  eight 
pumping  stations,  ponding  areas  consisting  of  mostly  abandoned  river 
loops  severed  by  channel  cutoffs,  collector  sewers,  and  ditches.  In 
addition,  the  levee  plan  would  require  extensive  alterations  to 
existing  utility  lines  including  storm  and  sanitary  sewers  and  water 
mains . 


6.32  The  work  at  Sawyer  and  Velva  would  be  similar  to  that  involved 
in  the  Burlington  to  Minot  reach.  Approximately  0.8  mile  of  levees 
protecting  residential  development  at  Sawyer  would  be  upgraded  to  pass 
a  flow  of  17,000  cfs.  Interior  drainage  works  would  consist  of 
collector  ditches  leading  to  a  ponding  area  (no  pumping  stations  would 
be  required).  Riprapping  would  be  required  to  protect  the  channel 
banks  from  erosion. 

6.33  At  Velva,  approximately  1.9  miles  of  levee  would  be  upgraded 
to  pass  a  flow  of  17,000  cfs.  In  addition,  this  alternative  would 
involve  the  construction  of  a  channel  cutoff,  replacement  of  a 
bridge,  and  channel  riprapping.  Interior  drainage  works  would  involve 
two  pumping  stations,  two  ponding  areas,  and  collector  storm  sewers 
and  ditches.  The  river  loop  abandoned  at  high  flows  by  the  channel 
cutoff  would  serve  as  one  of  the  ponding  areas  at  Velva. 

6.34  Like  alternatives  2  and  3,  alternative  4  is  also  based  on  the 
assumption  that  the  Lake  Darling  Dam  would  be  upgraded  to  meet 
current  engineering  standards  and  that  the  dam  would  be  operated 
for  flood  control  as  in  the  past. 

6.35  The  total  cost  of  alternative  4  is  $68,330,000.  Non-Federal 
costs  total  $29,794,000,  including  $28,  100,000  at  Minot.  Alternative 
4  would  provide  a  high  degree  of  protection  from  the  Des  Lacs  River 
and  Gassman  Coulee  and  would  reduce  overall  damages  by  76  percent. 

This  alternative  has  a  benefit-cost  ratio  of  1.41  and  would  be 
economically  feasible.  However,  this  alternative  would  pose  a 
hazard  to  life  in  view  of  the  relatively  low  degree  of  protection 
from  the  Souris  River,  and  the  length  of  levee  involved  would  increase 
downstream  flood  stages.  In  addition,  this  alternative  would  not 

be  implement able  due  to  the  high  local  cost. 


A  I  t  ernat  i  vt  5  -  Minot:  TumUij.  Pi  version 

6,36  This  al  t  truar  i  vc  consists  of:  (i  )  upgrading  emergency  lcvcus  at 
several  residential  areas  between  Minot  and  Burlington  so  that  Souris 
River  flows  of  14,000  <  fs  could  he  passed  with  no  flood  damage;  (2)  a 
2.2-mile  diversion  tunnel  beneath  Minot  with  a  capacity  of  9,000  cl's  and 
25  miles  of  river  channel  modifications  downstream  of  the  tunnel;  and 
(3)  levees  and  channel  modifications  at  Sawyer  and  ’felva  to  provide  a  100- 
year  level  of  protection.  The  combined  level  of  protection  at  Minot  with 
this  alternative  would  be  about  110  years.  The  level  of  protection  from 
the  Des  Lacs  River  and  Gassman  Coulee  as  single  sources  would  be  much 
greater,  however,  up  to  about  a  0.01-percent  chance  flood)  in  both  cases. 
The  lower  level  of  protection  from  all  sources  occurs  because  the  tunnel 
provides  only  100-year  protection  from  the  Souris  River. 

b.37  This  alternative  is  economically  infeasible  by  a  small  margin,  with 
the  benefit -to-cost  ratio  equal  to  about  0.99. 

b.38  The  major  adverse-,  impacts  attributed  to  this  alternative  are  associ¬ 
ated  with  the  disposal  of  excavated  material,  downstream  channel  modifica¬ 
tions,  a  ponding  area  upstream  of  Minot,  and  local  cost  sharing  require¬ 
ments. 

6.39  To  pass  9,000  cfs,  the  diversion  tunnel  would  need  to  be  at  least 
31  feet  in  diameter,  The  amount  of  excavation  required  would  create  a 
large  disposal  problem.  Depending  on  the  soil  properties  of  the  excavated 
material,  disposal  would  be  accomplished  in  an  as  yet  undetermined  land¬ 
fill  and/or  on  agricultural  land  or  grasslands  where  the  material  could 

bo  spread  or  worked  into  the  existing  soil.  In  the  latter  case,  easements 
or  fee  titles  would  be  required  for  disposal  sites  until  the  land  again 
became  arable^  Agricultural  and/or  wildlife  production  would  be  lost 
until  a  time-  when  revegetation  of  disposal  areas  was  effected.  If  the 
land  were  to  be  seeded  and  set  aside  for  revegetation  for  a  period  of 
years,  it  would  generally  be  better  wildlife  habitat  during  that  time  than 
if  it  were  still  in  agricultural  use. 

6.40  Downstream  from  the  tunnel  exit  for  a  distance  of  about  25  miles,  the 
existing  river  channel  would  need  to  be  enlarged  to  prevent  backwater 
effects  in  Minot.  Refinement  of  the  engineering  aspects  could  reduce 

the  length  or  size  of  the  channel  to  an  undetermined  extent.  The  exca¬ 
vated  channel  would  have  a  bottom  width  of  105  feet  and  would  require  in¬ 
creasing  the  top  width  an  average  of  70  feet.  Lands  lost  due  to  excava¬ 
tion  would  be  about  212  acres.  Additional  lands  would  be  impacted  for 
side  channel  disposal  of  the  excavated  material. 

6.41  Riparian  communities  along  the  excavated  channel  would  suffer  irre¬ 
versible  losses.  On  disposal  sites,  existing  vegetation  would  be  re¬ 
placed  by  early  stage  successlonal  types  which  would  have  reduced  habitat 
value  for  existing  wildlife  species.  The  quality  of  disposal  sites  would 
depend  largely  upon  the  replanting  scheme  and  subsequent  land  use,  however. 
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o.42  Aquatic  communities  in  this  reach  of  river  would  recover  to  some 
extent.  The  period  of  recovery  could  be  quite  rapid  if  repopulation 
from  upstream  sources  occurred.  However,  recovery  would  probably  not 
be  complete  since  the  river  would  meander  within  the  modified  channel 
during  low  flow  periods,  causing  a  shifting  bottom  type  which  would  not 
be  conducive  to  high  populations  of  aquatic  organisms.  Also,  stream 
temperatures,  especially  during  low  flow  periods,  would  experience  wider 
fluctuations  than  under  existing  conditions  due  to  the  reductions  in 
overbank  shade  and  average  water  depth. 

6.43  It  should  be  noted,  however,  that  the  aquatic  communities  presently 
inhabiting  this  reach  of  the  Souris  River  are  characteristic  of  polluted 
conditions  (Ulrich  and  Pfeifer,  1976).  This  has  resulted  from  widely 
fluctuating  natural  flow  conditions  (zero  flow  during  some  periods),  dis¬ 
charge  of  organic  material  from  the  wasteviter  treatment  facilities  at 
Minot,  and  construction  activities  associated  with  the  Minot  channel  project. 

6.44  Upstream  from  Minot,  the  construction  of  the  diversion  structure 
would  result  in  minor  impacts,  and  operation  could  result  in  vegetational 
changes  in  an  area  upstream  of  the  structure.  These  impacts  would  be 
expected  to  be  relatively  minor,  however,  due  to  the  urban  nature  of  the 
area. 

6.45  Impacts  at  local  protection  areas  would  also  be  expected  to  be  minor 
and  short-term  since  emergency  levees  already  exist  at  these  sites  and 
permanent  levees  would  not  require  much  additional  land. 

6.46  Downstream  from  Velva  (farthest  downstream  local  protection  area) 
the  project  impacts  would  be  minimal  since  little,  if  any,  difference 
in  flooding  would  be  experienced.  In  fact,  a  reduction  in  the  flooding 
regime  in  these  areas  could  result  in  certain  economic  and  environmental 
damages.  The  production  of  natural  hay  and  wildlife  associated  with  the 
riparian  communities  and  temporary  wetland  complexes  in  these  areas  are 
dependent  Co  some  er^ent  upon  natural  spring  flooding  for  their  produc¬ 
tivity.  By  reducing  spring  floods,  a  certain  amount  of  agricultural  and 
wildlife  production  would  be  lost. 

6.47  One  last  r-dverae  impact  associated  with  this  alternative  relates 

to  the  local  cost  sharing  requirements  for  Minot  and  the  local  protection 
areas.  Since  the  diversion  tunnel  would  clearly  be  a  local  protection 
project,  the  local  sponsors  would  be  required  to  supply  cost  sharing  for 
certain  project  features.  For  Minot,  this  would  amount  to  about  $10  mil¬ 
lion.  Since  this  would  represent  a  hardship  for  the  city,  the  alternative 
does  not  have  the  support  of  local  sponsors  and  is  therefore  institutionally 
unacceptable. 

6.48  Because  other  flood  control  alternatives  are  available  that  provide 
Minot  with  a  higher  degree  of  protection  and  require  fewer  local  monetary 
commitments  by  the  city,  this  alternative  was  not  recommended  for  con¬ 
struction. 
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Alteinat.  t  ve  6  -  Burlington  Dam 


6.49  This  alternative  is  identical  to  the  recommended  plan  discussed 
in  sections  1  and  4  of  this  document  except  that  the  Des  Lacs  diversion 
tunnel  has  been  deleted.  With  the  above  feature  deleted,  the  benefit/ 
cost  ratio  is  1.62  and  the  combined  degree  of  protection  at  Minot  from 
all  sources  is  about  130-year.  Protection  from  Des  Lacs  River  floods 
to  a  250-year  level  is  provided  by  the  existing  5,000-cfs  Minot  channel. 

6.5t)  impacts  resulting  from  this  alternative  are  the  same  as  those 
of  the  recommended  plan,  except  for  those  resulting  from  construction 
and  operation  of  tile  Des  Lacs  diversion  tunnel. 

Alternative  7  -  Lake  Darling  Dam 

6.51  This  alternative  is  essentially  a  modification  of  alternative  6 
(i.e.,  the  recommended  plan  without  the  Des  Lacs  diversion  tunnel)  in 

that  the  large  reservoir  storage  structure  would  simply  be  located  upstream 
at  the  site  of  the  existing  Lake  Darling  Dam.  At  this  location,  the  amount 
of  flood  control  storage  would  be  383,000  acre-feet  and  would  provide 
Minot  with  a  combined  degree  of  protection  of  110  years. 

6.52  At  maximum  pool  elevation  of  1620,  the  flood  pool  would  have  a  sur¬ 
face  area  of  18,900  acres.  Damages  to  existing  habitat  would  be  similar 
in  type  to  those  of  the  recommended  plan  except  that  losses  sustained  by 
the  managed  marsh  impoundments  below  the  dam  would  be  reduced,  while  the 
losses  above  the  dam  would  be  increased  due  to  increased  frequency  and 
duration  of  storage  over  the  recommended  plan.  It  is  estimated,  based  on 
the  surface  area  of  the  design  pool,  that  mitigation  requirements  based 
on  habitat  damages  would  be  about  45  percent  less  than  those  for  the 
Burlington  project.  There  should  also  be  less  refuge  mitigation. 

b .  53  Although  this  alternative  has  the  greatest  benefit/cost  ratio  (2.16) 
of  any  alternative  and  results  in  less  environmental  damage  than  the  re¬ 
commended  plan,  it  was  not  recommended  because  of  the  low  combined  degree 
of  protection  at  Minot.  The  National  Economic  Development  (NED)  plan  in¬ 
cludes  this  alternative  as  the  principal  feature  along  with  levee  up¬ 
grading  at  Velva  and  three  of  the  seven  leveed  areas  between  Burlington 
and  Minot.  The  NED  plan  maximizes  net  economic  benefits. 

Alternative  8  -  Confluence  Dam 


6.54  A  reservoir  at  the  confluence  site  located  near  Burlington  below 
the  confluence  of  the  Souris  and  Des  Lacs  Rivers  would  have  nearly 
the  same  environmental  effects  as  alternative  6  except  for  the  addi¬ 
tional  effects  caused  by  Inundation  of  lands  in  the  Des  Lacs  River 
valley  and  those  lands  between  the  Burlington  site  and  the  confluence 
site.  The  confluence  daa  would  have  a  storage  capacity  of  713,400 
acre-feet  and  would  provide  Minot  with  protection  from  about  a  0.02- 
percent  chance  flood  on  the  Souris  and  Des  Lacs  Rivers  through  complete 
control  of  standard  project  floods  from  those  sources. 


6.55  The  most  important  additional  environmental  damage  would  be  to 
about  200  acres  of  mature  riparian  woodlands  and  about  800  acres  of  grass¬ 
land  and  cropland  upstream  of  the  dam  ir  the  Des  Lacs  and  Souris  River 
valleys.  Based  on  a  design  flood  pool  of  28,870  acres  at  elevation 

1620,  the  confluence  dam  would  result  in  about  23  percent  more  habitat 
damage  than  alternative  6. 

6.56  Relocations  required  along  the  Des  Lacs  River  would  involve  re¬ 
routing  about  7  miles  of  the  main  transcontinental  line  of  the  Soo  Line 
Railroad  and  rerouting  about  3  miles  of  U.S.  Highway  52  in  rugged  coulee 
terrain  above  the  Des  Lacs  River  valley.  Additionally,  the  occupants  of 
30  medium  to  low  value  residences  would  be  relocated  to  at  least  compar¬ 
ably  safe  and  sanitary  dwellings.  Also,  the  Old  Settlers  Park  would 
have  to  be  acquired,  and  the  nearby  Burlington  Cemetery  would  have  to  be 
relocated  on  higher  ground.  In  addition,  the  domestic  wells  at  Burlington 
would  require  protection  during  flood  periods,  and  the  city's  sewage 
lagoon  system  would  have  to  be  relocated. 

6.57  Due  to  its  higher  costs  (B/C  ratio  =  1.22)  and  the  adverse 
environmental  and  social  impacts  of  this  large-dam  alternative, 
it  was  not  selected  as  the  recommended  flood  control  plan. 

Alternative  9  -  Burlington  Dam  and  Des  Lacs  Tributary  Dams 

6.58  This  plan  involves  the  Burlington  Dam  as  discussed  under  alterna¬ 
tive  6  in  combination  with  dams  on  19  of  the  coulees  tributary  to  the 
Des  Lacs  River.  The  Des  Lacs  River  coulees  are  small,  with  drainage 
basins  varying  from  about  5  square  miles  to  about  0.25  square  mile.  The 
gradients  of  the  coulees  are  very  steep  in  their  lower  reaches,  ranging 
up  to  60  feet  per  mile.  Accordingly,  in  order  to  provide  an  adequate 
degree  of  control  over  their  drainage  areas,  the  dams  would  require  heights 
ranging  from  60  to  100  feet. 

6.59  At  design  pool  levels,  the  19  impoundments  would  have  a  combined 
surface  area  of  1,110  acres  and  would  inundate  valuable  hardwood-shrub 
communities.  Although  storage  would  be  fairly  short,  it  is  estimated 
that  about  8  percent  more  habitat  would  be  lost  than  with  alternative  6. 

6.60  Only  about  7  percent  of  the  total  average  annual  damages  at  Minot 
arise  from  the  Des  Lacs  River.  Therefore,  the  coulee  dams  would  do 
little  to  reduce  average  annual  damages  at  Minot,  especially  since  they 
would  control  only  about  20  percent  of  the  total  Des  Lacs  River  drainage 
area.  The  high  cost  of  the  coulee  dams  makp  this  alternative  even  more 
economically  infeasible  with  a  benefit/ cost  ratio  of  0,74. 

Alternative  10  -  Recommended  Plan 


6.61  See  discussion  elsewhere  in  this  report. 

Alternative  11  -  Lake  Darling  Dam  and  Des  Lacs  Diversion 

6.62  This  alternative  corresponds  to  alternative  7,  with  the  addition 
of  a  diversion  tunnel  from  the  Des  Lacs  River  to  the  Souris  River  dam 
site.  The  Des  Lacs  diversion  could  be  comparable  to  that  for  the  recom¬ 
mended  plan  presented  elsewhere  in  this  document.  This  alternative  would 
provide  Minot  with  a  combined  degree  of  protection  from  almost  a  0.5- 
percent  chance  flood. 
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h..  f,}  it  id  estimated  that  habitat  damages  resulting  from  this  alter¬ 
native  would  be  about  43  percent  less  than  those  occurring  with  alter¬ 
native  u.  This  alternative  was  not  selected,  although  it  was  economically 
feasible  with  a  benefit/cost  ratio  of  1.20,  because  the  level  of  protec¬ 
tion  at  Minot  was  not  considered  adequate  for  an  urban  area  of  Minot’s 
size. 


Alternative  11  --  Burling!  :i  Dam,  Des  Lacs  Diversion,  Gassman  Coulee  Dam 


o.64  This  alternative  is  the  same  as  alternative  10,  with  the  addition 
of  a  dry  dam  at  the  mouth  of  Gassman  Coulee.  This  plan  would  provide 
Minot  with  a  combined  degree  of  flood  protection  of  about  1,100  years 
from  all  sources  and  lias  a  benefit/cost  ratio  of  1.18. 


6.65  Gassman  Coulee  has  a  drainage  area  of  only  35  square  miles;  however, 
it:  potential  for  causing  flooding  at  Minot  is  significant  in  view  of  its 
lo  ation  and  the  steepness  of  its  drainage  area.  The  gradient  of  the 
ci  ulee  averages  25  feet  per  mile.  Although  a  flood  from  Gassman  Coulee 
has  never  been  experienced  (see  paragraph  6.86  for  discussion  of  flood 
on  Bonnes  Coulee  at  Velva) ,  a  standard  project  rainstorm  centered  over 
the  coulee  could  cause  an  estimated  10,000  cfs  discharge  in  Minot. 

b. 6b  A  dam  of  any  size  providing  any  degree  of  protection  desired  at 
Minot  could  be  placed  on  the  coulee.  However,  for  purposes  of  compari¬ 
son  with  other  alternatives,  a  dam  providing  standard  project  flood  pro¬ 
tection  at  Minot  was  considered.  The  dam  would  be  located  approximately 
one  half  mile  upstream  from  the  mouth  of  the  coulee  just  below  the  con¬ 
fluence  of  the  coulee's  main  stem  and  south  branch.  Due  to  the  steep 
gradient  of  the  coulee,  the  dam  required  to  provide  standard  project 
flood  protection  would  be  approximately  100  feet  in  height.  At  full  de¬ 
sign  pool,  the  dam  would  have  about  11,000  acre-feet  of  storage  with  a 
surface  area  of  about  370  acres. 


6.67  Significant  environmental  and  social  disturbances  which  would  be 
created  by  the  dam  include  periodic  inundation  of  about  70  acres  of 
woodland,  230  acres  of  grassland,  and  70  acree  of  cropland,  as  well 
as  displacement  of  rural  families  and  acquisition  of  private  lands.  As 
perceived,  the  dam  would  be  utilized  only  for  the  temporary  impound¬ 
ment  of  floodwater.  Outflow  from  the  dam  would  be  regulated  so  as 
not  to  exceed  about  2,000  cfs  at  the  mouth  of  the  coulee.  The  addition 
of  a  dam  on  Gassman  Coulee  would  reduce  the  threat  of  severe  damages 
and  loss  of  life  at  Minot  from  extremely  rare  floods  and  increase  the 
degree  of  protection  from  all  potential  flood  sources.  However,  a  dam 
on  the  coulee  would  not  significantly  reduce  average  annual  damage  at 
Minot  since  the  coulee  rarely  produces  flows  in  excess  of  5,000  cfs. 
Accordingly,  as  a  first  or  last  added  increment,  a  dam  on  the  coulee 
cannot  be  economically  justified. 
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A 1 1  t-rn.u  1  vv  1  1  -  Luke  Darling  Dam,  Minot  Diversion  Tuuiu'l 

6.h8  I'li  is  plan  Is  a  comb  inat  ion  of  alternat  ivos  7  ami  r> ,  with  tin- 
ixovption  that  t  ho  size  of  tho  tunnol  beneath  Minot  would  ho  roduood  to 
5,000  o  1  s  .  This  plan  is  ooonotnioal  lv  feaslhlo,  with  a  honof  i  t /oust 
ratio  of  L.22.  1'ho  combined  degree  of  protection  .it  Minot  is  about 
520  years  because  the  effective  storage  is  increased  over  alternative 
7  by  increasing  the  maximum  controlled  discharge  from  5,000  .Is  to 
10,000  cl's.  However,  release  of  10,000  cfs  is  probably  not  imp  1  etnent  ah  1  o , 
due  to  adverse  effects  in  areas  not  protected  by  the  structures  at 
Minot . 

6.69  Environmental  impacts  for  this  alternative  would  be  less  than  the 
combination  of  those  for  alternatives  5  and  7  since  the  size  of  the 
channel  modifications  below  Minot  would  be  substantially  reduced.  in 
going  to  a  5,000-cfs  diversion  tunnel,  the  width  of  the  22  miles  of 
downstream  channel  modifications  would  be  reduced  an  average  of  50 
feet  from  the  width  necessary  with  alternative  5.  Excavation  could 
also  be  limited  to  one  side  of  the  channel  over  most  of  the  reach.  This 
would  reduce  both  terrestrial  and  aquatic  impacts  associated  with  alter¬ 
native  5  by  about  65  percent.  Impacts  in  the  reservoir  area  could 

also  be  reduced  substantially  from  those  identified  for  alternative 
7  if  all  releases  up  to  10,000  cfs  were  permitted  before  storage. 

Alternative  14  -  Lake  Darling  Dam  and  Flood  Barriers 

6.70  The  features  of  this  alternative  are  the  same  as  alternative 
13  except  that  the  tunnel  under  Minot  would  be  replaced  by  levees. 

6.71  The  existing  emergency  levees  in  Minot  would  be  upgraded  to  pass 
a  flow  of  11,000  cfs,  approximately  equivalent  to  the  peak  flow  from 
the  standard  project  storm  centered  over  the  uncontrolled  drainage 
area  below  the  mouth  of  the  Des  Lacs  River.  The  11,000-cfs  levees 
would  be  similar  in  concept  to  the  14,000-cfs  levees  described  under 
alternative  4.  At  Sawyer  and  Velva  the  levees  would  be  designed 

to  pass  a  peak  flow  of  14,000  cfs,  recognizing  local  inflow  contributions 
below  Minot. 

6.72  Assuming  that  all  flows  up  to  11,000  cfs  could  be  passed  through 
Lake  Darling  Dam  raised  to  elevation  1620,  this  alternative  would 
control  about  an  800-year  Souris  River  flood  corresponding  to  about 

80  percent  of  the  standard  project  flood.  The  downstream  levees  would 
also  control  a  3,000-year  Des  Lacs  River  flood  corresponding  to  about 
60  percent  of  the  standard  project  flood  and  would  completely  control 
all  local  drainage  area  floods  up  to  the  standard  project  flood. 
Recognizing  the  probability  of  flow  from  any  source  above  Minot 
exceeding  5,000  cfs,  this  alternative  would  provide  a  combined  degree 
of  protection  of  about  once  in  650  years. 
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b./i  The  of  alternative  14  is  $102.1  million  including  non- 

I'od.ul  costs  of  $22.0  million.  This  alternative  is  economically 
tea&ible  with  a  in-net i t -cost  ratio  of  1.32.  However,  the  high 
Local  costs,  Lite  relatively  low  degree  of  protection,  and  the 
advetsc  impacts  created  in  unprotected  areas  downstream  of  Minot 
are  majoi  disadvantages  ot  this  alternative. 

Environmental  Quality  (EQ)  Elan 

5.7;,  In  1973,  the  Water  Resources  Council  proposed  in  final  form  the 
Principles  and  Standards  for  Planning  Water  and  Related  Land  Resources 
(.P&S)  pursuant  to  Section  103  of  the  Water  Resources  Planning  Act 
(Public  Law  89-80).  The  P&S  guidelines  were  subsequently  approved  by 
the  President  and  became  effective  on  25  October  1973. 

(,.75  According  to  P&S,  "the  overall  purpose  of  water  and  land  resource 
planning  is  to  promote  the  quality  of  life,  by  reflecting  society’s  pre¬ 
ferences  foi  attainment  of  the  objectives"  of  National  Economic  Develop¬ 
ment  (NED)  and  Environmental  Quality  (EQ).  In  addition  to  these  two 
main  objectives,  P&S  also  recognized  that  impacts  may  occur  in  areas  of 
Social  Well-Being  (SWB)  and  Regional  Development  (RD)  and  that  these 
effects  should  be  consi  red  during  plan  formulation  and  plan  selection. 
Furthermore,  P&S  requires  that  at  least  one  alternative  plan  be  formulated 
that  emphasizes  contributions  to  the  environmental  quality  objective. 

6.76  The  EQ  objective,  as  defined  by  P&S,  is  accomplished  by  enhancing 
the  quality  of  the  environment  by  the  management,  conservation,  preserva¬ 
tion,  creation,  restoration,  or  improvement  of  the  quality  of  certain 
natural  and  cultural  resources  and  ecological  systems.  During  the  plan¬ 
ning  process,  all  alternative  plans  are  formulated  in  such  a  manner  as  to 
attempt  to  make  positive  contributions  to  alleviate  the  current  and  proj¬ 
ected  problems  and  needs  of  the  study  area.  The  EQ  plan,  however,  addresses 
the  planning  objectives  in  a  way  that  emphasizes  aesthetic,  ecological, 
and  cultural  contributions  more  than  any  other  alternative.  The  EQ  plan 
r’ould  also  be  viable,  imp lemen table,  and  meet  evaluation  criteria  while 
not  violating  identified  planning  constraints. 

(,.77  The  EQ  plan  is  comprised  of  the  following  items: 

1.  A  I4,000~cf8  diversion  tunnel  under  the  city  of  Minot. 

2.  A  low-head  dam  upstream  of  Minot  to  divert  all  flows  above 
channel  capacity  into  the  diversion  tunnel. 

3.  A  low-head  dam  downstream  of  Minot  to  prevent  backup  of  tunnel 
discharges. 

4.  Evacuation  of  the  100-year  floodplain  or  flood  proofing 
below  Minot  where  flood  stages  are  increased  due  to  tunnel  discharges 
and  evacuation  at  Talbot’s  Nursery,  a  mobile  home  area  above  Minot. 

5.  Local  protection  measures  at  Velva  (including  upgrading  emer¬ 
gency  levees  and  a  channel  cutoff)  and  at  urbanized  areas  from  Burling¬ 
ton  to  Minot. 
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6.  Continuation  of  floodplain  regulations  downstream  from  Velva, 
and  enactment  of  floodplain  regulations  at  Sawyer. 

7.  Improvements  to  marsh  impoundments  on  the  Upper  Souris 
National  Wildlife  Refuge  (NWR)  to  permit  more  efficient  refuge 
operations . 

8.  Investigation  of  feasibility  of  evacuation  and/or  flood 
proofing  for  those  structures  within  the  100-year  floodplain  of  the 
Des  Lacs  River  and  Gassman  Coulee  and  evacuation  of  rural  floodplain 
residences  between  Burlington  and  Minot.  If  these  measures  prove 
infeasible,  provision  of  necessary  advisory  services  to  residents 

in  these  areas, 

9.  Operation  of  the  rehabilitated  (for  safety  reasons)  Lake  Darling 
Dam  for  flood  control. 

6.78  Construction  of  the  upstream  diversion  structure  would  result  in 
minor  adverse  impacts  to  the  natural  communities  upstream  of  Minot  where 
the  structure  would  be  located  (tentatively  between  the  Souris  Valley 
Golf  Course  and  Perkett  School) .  The  upstream  diversion  structure  would 
require  about  20  acres  and  the  relocation  of  up  to  30  homes,  although 
this  number  could  be  reduced  by  alternative  alignments. 

6.79  Upstream  from  the  tunnel  exit,  a  second  low-head  structure  would  be 
constructed  to  prevent  diverted  flows  from  backing  up  into  Minot.  This 
structure  would  be  shorter  in  length  than  the  upstream  structure,  would 
require  about  10  acres  and  would  not  require  any  relocations. 

6.80  The  tunnel  would  be  similar  to  that  described  for  alternative  4, 
except  that  it  would  be  larger  to  pass  up  to  14,000  cfs.  At  its  exit, 
about  1  mile  of  concrete-lined  channel  would  be  necessary  to  prevent 
erosion.  An  energy  dissipating  structure  would  also  be  required  at  the 
exit.  Extending  the  channel  another  20  miles  or  so  is  an  alternative  to 
the  second  low-head  structure  (paragraph  6.79),  but  was  not  chosen  because 
of  greater  adverse  effects  upon  the  stream  and  floodplain.  Such  a  change 
would  give  a  plan  which  is  more  operable,  however. 

6.81  Included  in  the  EQ  alternative  are  improvements  to  the  dikes  and 
control  structures  of  the  marsh  impoundments  on  the  Upper  Souris  NWRs 
Improvements  to  these  structures  would  Increase  the  management  capabil¬ 
ities  on  the  refuge  and  would  result  in  increased  production  of  waterfowl 
and  some  other  wildlife  species  on  the  refuge.  This  would  be  achieved 
through  the  increased  capability  for  rotational  drawdown  and/or  other 
water  level  manipulation  of  the  marsh  units  and  a  more  rapid  return  to 
normal  operating  levels  following  flood  events. 
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6.82  From  an  economic  viewpoint,  it  is  assumed  that  modifications  to 
the  refuge  marsh  structures  would  result  in  benefits  at  least  equal 
to  the  identified  costs.  The  benefit-cost  ratio  of  the  EQ  plan 

is  0.81,  based  on  average  annual  benefits  of  $5.14  million  and 
average  annual  costs  of  $6.34  million.  Total  cost  of  the  EQ  plan 
is  $111,550,000. 

6.83  Also,  with  the  level  of  flood  protection  at  Minot  increased  to 
over  100  years,  the  pool  level  of  Lake  Darling  could  be  maintained  at 
the  authorized  level  of  1598  (2  feet  above  current  operating  level) 
following  the  spring  flood  season  for  waterfowl  and  fishery  management 
purposes.  The  ability  to  maintain  Lake  Darling  at  1598  optimizes 
marsh  management  at  the  upper  end  of  the  lake  and  at  the  same  time  in¬ 
creases  the  water  supply  capability  of  the  lake. 

6.84  While  the  EQ  alternative  does  not  provide  as  high  a  degree  of 
flood  protection  from  floods  originating  on  the  upper  Souris  River  aS 
do  those  alternatives  that  contain  a  large  dam  on  the  Souris  River, 

the  degree  of  protection  from  those  areas  with  rapid  runoff  is  increased 
over  many  other  alternatives.  The  EQ  alternative  provides  Minot  with 
a  degree  of  protection  from  all  sources  of  about  110  years.  From 
those  areas  of  rapid  runoff,  i.e.,  Gassman  Coulee  and  Des  Lacs  River, 
the  degree  of  protection  is  to  the  level  of  the  0.02  percent  chance 
flood.  The  EQ  plan  has  attempted  to  reduce  the  chance  of  economic  flood 
losses  in  Minot  to  an  acceptable  level  while  maximizing  protection  from 
those  sources  from  which  emergency  protection  would  be  ineffective. 

6.85  Historically,  flooding  has  usually  been  the  result  of  the  Souris 
River  runoff  above  the  confluence  with  the  Des  Lacs  River.  The  runoff 
characteristics  for  the  Souris  River,  however,  are  such  that  several 
weeks*  advance  notice  is  available,  which  provides  time  for  emergency 
protection  measures.  To  date,  the  flood  of  record  was  in  1976  and  had 
a  peak  discharge  probability  of  about  once  in  80  years.  On  the  other 
hand,  flood  peaks  from  the  Des  Lacs  River  and  Gassman  Coulee  have  been 
much  less,  but  runoff  is  extremely  rapid.  For  example,  the  standard 
project  flood  ou  Gassman  Coulee  would  be  expected  to  peak  in  Minot  after 
onl.  about  20  hours. 

6.86  The  Gassman  Coulee  lies  only  about  2.0  river  miles  above  Minot 
and  an  intense  rainstorm  centered  over  its  basin  could  result  in  serious 
loss  of  life  in  addition  to  large  economic  damages.  While  the  possibility 
of  a  large  flood  on  Gassman  Coulee  is  remote,  the  only  event  of  Standard 
Protection  Flood  proportions  in  the  basin  occured  on  a  coulee  similar 
in  size  to  Gassman  Coulee.  Bonnes  Coulee,  near  Velva,  experienced  an 
intense  rainfall  event  on  10  August  1962  when  up  to  10.5  inches  of  rain 
was  reported  in  a  period  of  about  4  hours.  The  average  rainfall  on  the 
46-square-mile  area  of  Bonnes  Coulee  was  estimated  at  6.2  inches  while 
the  peak  discharge  was  estimated  to  be  from  12,000  to  23,000  cfs.  Such 
an  event  on  Gassman  Coulee  could  result  in  a  catastrophe.  Once  the  flat 
Souris  River  floodplain  is  reached,  velocities  would  lower  substantially, 
but  peak  stage  in  the  Souris  valley  would  occur,  and  reach  Minot,  much 
faster  than  peaks  from  the  slow-rising  Souris  River  (and  thus  allow 
little  warning) . 
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b.87  Besides  attempting  to  exert  maximum  control  over  flooding  which 
causes  large  economic  damages,  assessment  of  the  adequacy  of  flood 
control  also  considers  flood  hazard  in  a  more  general  sense.  Hazard 
is  a  function  of  its  three  components: 

a.  Exposure.  Frequent  and/or  large  (especially  if  both  in  stage 
and  duration)  floods,  such  as  those  from  the  Souris  River,  maximize  ex¬ 
posure. 


b.  Severity.  High  floodwater  velocities  and  rapid  peak  buildup, 
such  as  Gassman  Coulee  floods,  maximium  severity. 

c.  Effectiveness  of  control.  Ineffective  control  increases  hazard. 

The  EQ  plan  exhibits  a  high  degree  of  control  for  Minot  over  the  severity 
component  of  hazard,  i.e.  ,  Gassman  Coulee  flrods.  Its  effectiveness  is 
good  for  the  more  severe  floods  from  Gassman  Coulee,  the  Des  Lacs  River, 
and  local  uncontrolled  drainages.  Its  effectiveness  is  relatively  low 
for  large  Souris  River  floods,  however,  and  the  EQ  plan  therefore  does 
not  have  a  high  degree  of  control  over  exposure.  The  EQ  plan  also  loses 
control  rapidly  once  design  flows  are  exceeded,  unlike  the  dam  alterna¬ 
tives  which  continue  to  attenuate  even  the  larger  floods. 

6.88  Local  protection  is  proposed  for  those  urbanized  areas  within  the 
100-year  floodplain  between  Burlington  and  Minot.  At  present,  the  sub¬ 
divisions  in  this  reach  are  protected  to  some  degree  by  emergency  levees. 
It  is  envisioned  that  these  structures  would  be  upgraded  to  provide  1-per¬ 
cent  flood  protection.  The  only  exception  in  this  reach  would  be  the 
area  known  as  Talbot's  Nursery.  This  area  is  a  trailer  court  and  it  is 
only  logical  that  the  mobile  homes  be  relocated  to  an  area  outside  the  1- 
percent  floodplain. 

o.ti'i  At  the  downstream  community  of  Sawyer,  the  EQ  alternative  Includes 
adoption  of  floodplain  regulations  and  flood  insurance.  At  present, 
emergency  levees  afford  Sawyer  some  level  less  than  1-percent  flood  pro¬ 
tection.  It  is  proposed  that  Sawyer  adopt  floodplain  regulations  con¬ 
sistent  with  the  Federal  Insurance  Administration's  guidelines  and  so 
become  eligible  to  participate  in  the  flood  insurance  program. 

6.90  At  Velva,  a  combination  is  proposed  of  channel  modifications,  chan¬ 
nel  cutoff,  and  permanent  levees  to  provide  the  area  with  a  1-percent 
level  of  protection.  At  present,  Velva  also  has  emergency  levees. 

6.91  In  the  rural  areas  below  Minot,  evacuation  or  flood  proof ii.g  is 
proposed  where  operation  of  the  Minot  tunnel  results  in  a  significant 
increase  in  flood  stage  and  duration.  Easements  on  lands  flooded  for 
an  extended  duration,  or  newly  flooded,  would  also  be  required. 
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!•'< . t  in  tin-  Lacs  Ri  ver  aud  Gassmau  Coulee  floodplain;., 

.  '  u.ti- 1 on  .  r  r'lco.;  (•. roof lug  is  proposed  where  economical  1/  feasible. 

1  ,  ut.l  .-■)  ,  '.  Iv'uniaui  regulations  would  be  enforced  and  technical 

a  ii-iista:':-!  -won Id  i.c  provided  for  t  hose  willing  ro  bear  the  costs  of 
tv- In.,  at  i  .;/ t  !  'i’d  piooi  mg  themselves. 

6.9  S  When  operating  the  i  annul,  tor  flood  control,  constantly  updated 
f  1  od  forecast  a  wow  id  i>e  required.  At  the  onset  of  a  runoff  event, 
t lows  would  he  permitted  to  flow  through  the  Mi  no  t  channel  until  near 
capacity.  At  that  point,  ail  flows  would  be  diver red  through  the  tunnel 
up  to  its  rapacity  of  14,‘fOO  cfs.  Ir  current  forecasts  predicted  flows 
iii  excess  of  14, WOW  cfs,  a  decision  would  be  made  to  open  the  diveision 
gates  to  again  allow  Hots  to  pass  through  Minot.  This  would  be  necessaiy 
to  prevent  overtopping  and  potential  failure  of  the  diversion  structure 
which  could  flood  the  city  in  a  "wall"  of  water.  By  opening  the  control 
gates,  the  city  would  also  be  flooded,  but  the  damages  sustained  would  be 
much  less  than  if  the  structure  were  overtopped  and  failed.  Nevertheless, 
opening  the  nates  would  he  a  difficult  decision,  and  probably  impractical 
\  •  ;  •  to.  t  *  -  vi  urn.  The  problem  would  be  hydrological! y 

•  itti  .  :  to  '.iii  ; •>  :  crec.-a t ' cu  behind  c  levee  when  the  levee  is  in 

ic  i.  \i<-  .  ••  •  oitif  g;.  t.e>  on  a  gated  dam  spillway;  but  opening 

1  i»e  ;i  V  v:  t  undo  have  greater  i.  octal  consequence  because  it  would 

i  t.  I  d  :  I  J  '  .•  i  I  .t  . 


•>.  1  hr  to  rnat.  j  ve  is  to  r.  without  adverse  impacts  to  the  natural 

envi  roiitun-.t.  h.n.  e  adve  rse  impacts  are  related  to  upgrading  emergency 
hvit:;-, ,  .iist'ji'b •>r:oes  In  ureas  selected  tor  relocations,  channel  modi fi ca¬ 
l'  i ois  imcensary  at  local  protection  sites  and  downstream  from  the  tunnel, 
const  rucr Ion  of  the  diversion  and  check  dams,  and  disposal  of  excavated 
nureiia).  l.ocaj  protection  from  the  1-percent  flood  would  require  larger 
.if.  vm  t  ui  Vi-,  than  'ith  the  recommended  plan.  However,  these  impacts  are  to 
..  la- ge  deS!  c..  ’e  cm  or  ary  in  nature  and/or  would  occur  in  areas  already 
g r  ■■■  a r  I  ■  disturbed  by  man. 

>  Vue  I.Q  alternative  would  require  no  mitigation  for  envi irm.uent.aL 
losses  since  chare  would  be  a  net  positive  contribution  to  the  environ¬ 
ment.,  as  opposed  to  a  net  loss  for  almost  every  other  structural  alterna¬ 
tive  . 

t-,.96  Several  positive  social  impacts  would  result  from  the  imp  lamentation 
of  the  Environmental  Quality  Plan.  Section  122  of  the  Flood  Control  Act 
of  1970,  Public  haw  91-611,  states  that  a  necessary  consideration  in  the 
final  decision-making  process  of  a  project  is  the  extent  of  "destruction 
or  disruption  of  man-made  and  natural  resources,  aesthetic  values..." 
Additionally,  the  Water  Resources  Council,  Principles  and  Standards  for 
Planning  Water  and  Related  Land  Use  Resources,  1973,  identified  Social  Well- 
Being  effects  as,  In  part,  those  effects  of  a  plan  on  educational,  cultural 
and  recreational  opportunities.  Positive  contributions  of  the  EQ  plan 


to  t  hf  SiU'lal  Wt-1 1- Bring  account  Include  the  prewer  vat  1  on  and  eiiluint  e- 
ment  ot  the  l!pp»-r  Souris  National  Wildlife  Refuge.  Mils  area  adds  to 
Social  Well-Being  In  the  aesthetic  and  recreational  opportunities  It 
provides.  Including  park  recreation,  photography,  bird  and  waterlowl 
hull  ling,  etc. 

n.97  The  EQ  plan  avoids  several  adverse  Impacts  present  with  other 
alternatives.  Under  the  EQ  plan.  It  is  expected  that  relocation,  levee 
protection,  or  raising  (headstones)  In  place  for  24H  graves  at  McKinney 
Cemetery  would  not  be  necessary.  The  cemetery  is  not  within  the  100-year 
I loodplain  or  hake  Darling  flood  pool.  However,  project  structures  and 
the  flood  pool  created  by  several  of  the  alternate  plana  would  necessitate 
structural  work  at  the  cemetery.  The  EQ  plan  would  also  not  require  the 
relocation  ot  25  rural  and  ranch  residences,  mostly  between  the  proposed 
dam  and  Baker  Bridge.  Generally  these  residences,  like  the  McKinney 
Cemetery,  are  not  now  within  the  floodplain.  Many  residents  are  lifetime- 
occupants  of  their  present  homes  and  their  ancestors  occupied  these  lands 
for  several  generations.  These  residents  are  not  threatened  by  flood 
problems,  and  would  reap  no  benefits  from  alternatives  that  require  them 
to  be  relocated,  yet  would  bear  substantial  social  and  psychological  burdens 
from  those  alternatives.  Additionally,  purchase  and  removal  of  80  seasonal 
residences  and  several  recreational  buildings  In  Renville  County  Memorial 
Park  would  not  be  required  by  this  plan. 

6. 93  The  EQ  alternative  does  create  several  adverse  social  Impacts. 

The  plan  would  require  the  relocation  of  mobile  homes  upstream  from 
Minot.  However,  these  structures  are  within  the  present  floodplain, 
indicating  that  the  social  costs  of  relocation  would  not  be  imposed  upon 
residents  who  would  receive  no  benefits  from  an  area  flood  control  project. 

An  additional  adverse  social  impact  of  the  EQ  plan  would  occur  with  the  likely 
conclusion  that  the  project  would  be  considered  a  local  flood  control 
project.  In  this  eventuality  the  city  of  Minot  would  be  assessed  approxi¬ 
mately  $10  million  in  local  cost-sharing  charges.  This  would  obviously 
place  a  substantial  burden  upon  the  community.  However,  it  would  be  con¬ 
sistent  with  regulatory  guidelines,  since  it  would  represent  a  more 
equitable  distribution  of  costs  and  benefits.  The  Principles  and  Standards 
(P&S)  for  Planning  Water  and  Related  Land  Resources  address  cost-sharing 
requirements  in  the  following  manner:  "Reimbursement  and  cost-sharing 
policies  shall  be  directed  generally  to  the  end  that  identifiable  bene¬ 
ficiaries  bear  an  equitable  share  of  cost  commensurate  with  beneficial 
effects  received..."  Accordingly,  the  assessment  of  cost-sharing  res¬ 
ponsibilities  upon  Minot,  while  substantial  and  institutionally  unaccept¬ 
able  (to  Minot),  is  recognized  as  equitable. 

6.99  From  the  perspective  of  social  well-being,  the  objectives  of  any 
planning  alternative  are  1)  to  minimize  the  individual  and  social  hazards 
attendant  upon  flooding  by  providing  an  adequate  level  of  flood  protec¬ 
tion,  and  2)  to  maximize  the  equitable  distribution  of  sacrifices  and 
gains  among  individuals  and  groups. 
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i  ii>  ..uiiii.ary  i  li>.  KQ  pluii  provides  adequate  control  over  the 

>ty  foinpo-icni  of  floo.i  h  tzard,  is  marginal  with  respect  to 
»•.  .ore,  ana  is  i  i  i  no  ..mi  .  a.ige  in  terms  of  effectiveness  of  control, 
liit:  i.Q  pi  t:  .-tolas  i.ioi  e  posii.  i  ”e  contributions  than  detrimental 
.  ii  •  !.-i.:/  -  f.ta  iai  ill  i.fii  ,,  and  is  therefore  regarded  as  a  socially 

ucceptdl  K;  plan  hctauyc  it  confers  economic,  social  and  flood  control 
benef its  upon  those  oho  would  be  obligated  to  sacrifice  property 
ownership,  modes  of  orientation  co  work  and  family,  and  other  value 
r outiij  tments  tor  :n  In.  reasoii  protection  from  flooding.  The  EQ 
plan  is  not  economical Ly  feasible,  having  a  benefit-cost  ratio  of  0.83. 

o.LOi  The  EQ  plan  is  expected  to  make  substantial  contributions  to 
Lhe  Regional  bevel opulent,  account  and  have  substantial  local  employment 
benefits..  The  reasons  are  that: 

1.  The  overall  project  cost  is  high,  with  a  corresponding 
large  amount  of  economic  and  construction  activity. 

ii.a  ki.r.:s  o  I  ;  on., t  ruction  would  be  more  varied  than  with 
..it  .'lie.  plan,  th.i->  spreading  benefits  over  a  wider  sector  of 
r  I  ;•  p  J ,.[  io  i . 

i.  .Small  )  i is,  many  of  with  are  local,  would  be  able  to  bid 
on  the  many  srnai.l  jobs  in  the  EQ  plan.  Only  the  nonstructural 
alternatives  may  rank  higher  in  this  regard. 

6.J.02  idle  EQ  plan  was  not  selected  because  it  lacks  economic  feasi¬ 
bility  ^nd  provides  inadequate  protection  from  Souris  River  floods 
originating  in  Canada. 

Nat  Iona  i  Economic  Development  (NED)  Flan 

n.i.Oj  front  tia.-.  national  point  of  view,  the  NED  plan  must  provide 
the  best,  return  on  the  investment  of  economic  resources,  including 
capital.,  labor,  and  irreplaeable  resources  needed  for  continuation, 
will i e  addressing  the  specific  planning  objectives.  In  developing 
the  NED  plan,  only  those  features  are  included  which  provide  benefits 
greater  than  the  costs  of  the  features. 

0,104  An  analysis  of  the  benefits,  costs,  and  net  benefits  of  a 
range  of  plans  indicated  that  the  plan  which  would  provide  a 
maximum  of  excess  benefits  ever  costs  would  involve  a  dam  at  the 
I.ake  Darling  site  (plan  7)  providing  383,000  acre-feet  of  flood 
control  storage  to  elevation  1620,  and  levees  in  three  of  seven 
subdivision  areas  between  Burlington  and  Minot  and  at  Velva 
(designed  to  pass  a  flow  of  5,000  cfs  plus  3,000  cfs  local  inflow 
at  Velva).  The  NED  plan  would  provide  approximately  100-year  flood 
protection  at  Minot  and  the  other  urban  areas  protected  by  levees. 

Tlie  NED  plan  (plan  7  as  modified),  would  provide  a  maximum  of  benefits 
over  costs  but  would  not  provide  an  acceptable  level  of  protection. 
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7.00  THE  RELATIONSHIP  BETWEEN  LOCAL  SHORT-TERM  USES  OF  MAN'S  ENVIRON- 
MENT  AND  THE  MAINTENANCE  AND  ENHANCEMENT  OF  LONG-TERM  PRODUCTIVITY 

7.01  The  primary  purpose  of  this  section  of  the  EIS  is  to  identify 
and  assess  the  cumulative  and  long-term  effects  on  the  environment  that 
would  occur  from  implementation  of  the  proposed  action. 

7.02  Water  resources  planning  also  involves  identification  of  planning 
objectives  and  constraints  and  the  analysis  of  tradeoffs  in  light  of 
current  economic,  environmental,  and  social  awareness.  Tradeoff  analysis, 
which  is  dictated  by  the  P&S  (Principles  and  Standards  for  Planning  Water 
and  Related  Land  Resources  Proj  cts,  approved  by  the  President  on  5  Septem¬ 
ber  1973),  is  a  concept  formulated  after  the  National  Environmental  Policy 
Act  (which  required  the  EIS)  was  passed.  Therefore,  there  is  no  designated 
place  in  the  EIS  for  a  discussion  of  tradeoff  analysis.  Given  the  primary 
objective  of  this  section,  however,  tradeoff  analysis  logically  fits  here 
and  is  interwoven  in  the  discussion  that  follows. 

7.03  Under  the  guidelines  of  P&S,  Federal  participation  in  water  and 
land  resource  planning  requires  that  plans  "will  be  directed  to  improve¬ 
ment  in  the  quality  of  life  through  contributions  to  the  objectives  of 
national  economic  development  (NED)  and  environmental  quality  (EQ)." 
Furthermore,  "when  any  plan  is  recommended  from  among  alternative  plans, 
there  is  an  implicit  expression  of  what  is  considered  to  be  the  affected 
group's  priorities  and  preferences." 

7.04  Components  of  NED  are  well  known  and  essentially  relate  to  the 
benefit/cost  ratios  developed  for  each  alternative.  These  have  been  the 
principal  force  behind  most  water  resource  projects  to  date.  The  co-equal 
national  objective  of  EQ  is,  however,  less  well  defined,  due  in  part  to 
its  more  qualitative  nature,  and  includes  the  following: 

(1)  Management,  protection,  enhancement,  or  creation  of  areas  of 
natural  beauty  and  human  enjoyment  such  as  open  and  green  space,  wild 

and  scenic  rivers,  lakes,  beaches,  shores,  mountains  and  wilderness  areas, 
and  estuaries. 

(2)  Management,  preservation,  or  enhancement  of  especially  valuable 
or  outstanding  archaeological,  historical,  biological  (including  fish  and 
wildlife  habitat),  and  geological  resources  and  ecological  systems.. 

(3)  Enhancement  of  quality  aspects  of  water,  land,  and  air  by 
control  of  pollution  or  prevention  of  erosion  and  restoration  of  eroded 
areas . 

(4)  Avoiding  irreversible  commitments  of  resources  to  future  uses. 
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7.05  The  Burlington  Dam  project  was  authorized  in  1970,  a  year  following 
the  only  significant  flood  in  the  previous  65  years,  1  year  after  the 
enactment  of  the  National  Environmental  Policy  Act,  and  prior  to  develop¬ 
ment  of  the  P&S.  As  such,  its  sole  purpose  was  to  provide  flood  damage 
reduction  for  the  Souris  River  basin  essentially  within  economic  con¬ 
straints.  The  present  Phase  I  reformulation  and  the  concurrent  Phase  II 
studies  (advanced  engineering  and  design)  were  directed  toward  those  al¬ 
ternatives  involving  a  dam  on  the  Souris  River  along  with  various  addi¬ 
tional  features  designed  to  increase  the  level  of  flood  protection  at 
Minot. 

7.06  The  P&S  require  that  alternatives  be  formulated  which  attempt  to 
maximize  contributions  to  NED  and  EQ  as  well  as  providing  a  "mix"  of  NED 
and  EQ  components.  The  recommended  plan  is  selected  from  the  resulting 
array  of  alternatives.  Project  planning  under  the  P&S  does  not  merely 
display  impacts  and  arrive  at  appropriate  mitigatory  measures. 

7.07  Within  the  Souris  River  basin  there  exist  several  areas  of  unique 
environmental  quality  that  are  of  critical  national  significance,  namely, 
three  national  wildlife  refuges.  These  resources  are  inextricably  tied 
to  the  health  and  quality  of  man's  life.  Sufficient  national  and  inter¬ 
national  attention  has  been  focused  on  them  to  require  passage  of  Federal 
laws  to  create  them  (using  hunting  license  fees)  and  to  protect  and  en¬ 
hance  their  value.  Although  the  level  of  management  could  be  increased 
in  these  areas  to  enhance  their  ecological  systems,  it  has  been  at  a  low 
intensity.  The  recommended  plan  would  lead  to  the  degradation  and  perhaps 
the  demise  of  at  least  the  Upper  Souris  NWR  through  significant  adverse 
impacts,  some  of  which  are  unmitigated  under  the  recommended  plan. 

7.08  At  full  pool  elevation  of  1620,  4,035  acres  of  riparian  marsh  (man¬ 
made  and  natural),  1,365  acres  of  high  quality  and  scarce  bottomland  hard¬ 
woods,  5,321  acres  of  native  and  tame  grasslands  (including  woody  coulees), 
and  3,624  acres  of  agricultural  land  and  cultural  features  would  be  adver¬ 
sely  impacted.  The  actual  extent  of  the  environmental  damages  within  the 
flood  storage  pool  would  depend  upon  the  frequency  and  duration  of  inunda¬ 
tion,  and  other  factors. 

7.09  The  areas  above  Lake  Darling  Dam,  up  to  elevation  1605,  would  be 
the  most  seriously  impacted  since  this  area  has  been  designated  for 
storage  of  floods  up  to  about  the  1-percent  event.  The  onset  of  damages 
between  the  two  dams  would  probably  be  delayed,  relative  to  the  damages 
above  Lake  Darling  Dam.  However,  once  storage  behind  Burlington  Dam  occurs, 
the  damages  to  much  of  the  existing  vegetational  communities  will  essen¬ 
tially  be  permanent,  since  damages  would  be  severe  and  since  the  recovery 
time  would  be  greater  than  the  expected  storage  recurrence.  Hardwood  and 
grassland  communities  would  be  the  most  seriously  impacted  with  little 
possibility  of  a  return  to  their  current  conditions. 


155 


7.10  In  a  State  with  only  about  400,000  acres  of  natural  woodlands 
remaining  (less  than  any  other  State),  the  loss  of  1,365  acres  of  high 
quality  bottomland  hardwoods  is  highly  significant.  Within  Ward  County, 
this  acreage  represents  about  27  percent  of  the  woodlands,  including 
wooded  pastures.  This  loss  of  bottomland  hardwoods  would  cause  a 
serious  alteration  to  the  biological  productivity,  ecological  balance, 
and  stability  of  the  floodplain  forest  and  functionally  related  eco¬ 
systems.  Native  grasslands  are  apparently  more  common  in  North  Dakota, 
but  the  refuge  grasslands  are  unusual  in  their  quality  and  expanse. 

They  are  enhanced  by  other  biotic  communities  and  refuge  management  which 
result  in  an  unusually  complete  assemblage  of  associated  wildlife  species. 

7.11  Riparian  marsh  communities  would  probably  remain  viable,  but 
their  current  productivity  would  be  much  reduced  and  their  management 
schedules  would  be  disrupted.  Depending  upon  land  acquisition  practices, 
agricultural  lands  within  the  flood  storage  pool  could  revert  to  succes- 
sional  communities  or  remain  in  their  present  condition  during  non-storage 
years . 

7.12  Downstream  from  Burlington  Dam,  sustained  high  release  flows  during 
the  summer,  fall,  and  winter  following  storage  of  large  floods  would  re¬ 
duce  the  management  capabilities  on  J.  Clark  Salyer  NWR,  resulting  in 
reduced  wildlife  production  for  several  years  following  such  an  event. 

7.13  Floodplain  communities  receiving  downstream  flood  protection  would 
gradually  be  replaced  by  plant  and  animal  communities  characteristic  of 
drier  conditions  and/or  their  productivity  would  be  reduced.  Floodplain 
forest  and  grassland  communities  in  these  downstream  reaches  evolved  in 
response  to  the  existing  flood  patterns.  Reduction  in  the  frequency, 
duration,  and  area  flooded  will  result  in  these  changes. 

7.14  In  arriving  at  a  recommended  plan  it  is  necessary  to  identify  the 
contributions  of  each  plan  so  that  what  is  gained  or  foregone  with  each 
alternative  is  clearly  set  forth  and  so  that  tradeoffs  can  be  effected 
between  the  degree  of  fulfillment  of  the  various  project  objectives.  It 
is  important  in  this  respect  that,  in  addition  to  various  modifications 
and  levels  of  mitigation,  alternatives  should  be  formulated  which  provide 
various  degrees  of  contributions  to  the  objectives  of  NED  and  EQ.  The 
tradeoff  analysis  involves  subjective  judgments  tempered  by  public  input 
so  that  alternatives  which  are  acceptable  to  major  segments  of  the  public 
are  identified.  Because  priorities  and  preferences  vary,  it  is  unlikely  that 
complete  agreement  will  be  reached  among  all  interests  as  to  the  relative 
tradeoffs  between  objectives. 

7.15  Other  than  the  designated  EQ  plan,  there  are  no  alternatives  that 
enhance  the  existing  EQ  resources  in  the  study  area. 
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7.1b  In  ail  effort  to  provide  the  highest  economically  feasible  degree 
of  protection  (within  the  identified  planning  constraints)  for  those 
interests  In  the  Minot  area  who  occupy  the  Souris  River  floodplain, 
an  alternative  has  been  selected  that  would  significantly  alter  the 
ecological  l-„! „ucc  of  l\.i  r_- :  Uou. ,  uuuce  the  natural 

productivity  of  the  floodplain  along  about  250  miles  of  river,  and 
reduce  the  management  efficiency  of  two  national  wildlife  refuges. 

7.17  The  majority  of  the  public  within  the  Souris  River  valley  favor 
a  large  dam  with  a  high  degree  of  protection.  This  is  to  be  expected 
because  the  project  beneficiaries,  i.e.,  the  city  of  Minot  and  other 
urban  areas,  represent  about  93  percent  of  the  floodplain  residents. 

7.18  A  different  approach  might  have  defined  the  dam  as  a  "reservoir  In 
lieu  of  local  protection,"  the  rationale  being  that  Minot  recei- es  about 
93  percent  of  the  identified  benefits.  Had  this  latter  appro*  u  been 
followed,  the  support  Minot  has  expressed  for  the  recommended  project 
would  be  more  meaningful  from  the  standpoint  of  tradeoffs.  The  present 
generation,  which  in  this  case  consists  overwhelmingly  of  the  residents 
of  the  Minot  area,  as  trustee  for  the  valley  and  its  environmental  attri¬ 
butes,  has  foreclosed  options  and  narrowed  the  range  of  beneficial  uses 
of  the  valley  by  their  decision  to  commit  a  part  of  it  to  flood  control 
at  this  time.  It  must  be  pointed  out  that  one  of  the  factors  bearing 

on  local  acceptability  is  the  financial  share  which  they  must  bear  for 
project  construction  and  continued  operation  and  maintenance.  The 
Burlington  Dam  was  more  attractive,  from  that  standpoint,  than  local 
protection. 

7.19  The  valley  Interests  upstream  from  Burlington  Dam  receive  no 
direct  benefits  from  the  proposed  action.  On  the  contrary,  they  would 
experience  the  nxist  severe  adverse  impacts  and  would  have  to  be  satisfied 
with  some  level  of.  mitigation  for  their  losses  for  the  benefit  of  down¬ 
stream  interests.  In  this  regard,  the  USFWS  has  accepted  proposed 
refuge  modifications  (including  a  4-foot  raise  of  Lake  Darling  Dam)  and 
habitat  mitigation  (2,000  acres  of  reclaimed  wetlands  and  1,000  acres 

of  tree  planting)  to  compensate  for  losses  anticipated  from  construction 
and  operation  of  the  project. 


8.00  IRREVERSIBLE  AND  IRRETRIEVABLE  COMMITMENTS  OF  RESOURCES  WHICH 
WOULD  BE  INVOLVED  IN  THE  PROPOSED  ACTION 

8.01  The  energy  (hydrocarbon  fuels),  labor  and  materials  (sand,  gravel, 
steel,  etc.)  needed  for  the  construction  of  the  proposed  flood  control 
project  represent  an  irretrievable  commitment  of  natural  resources. 

However,  the  energy  and  resources  required  to  implement  emergency  works 
and  to  rehabilitate  floodplain  developments  would  have  to  be  deducted 
from  the  energy  and  resources  needed  to  construct  the  project  in  order  to 
determine  net  long-term  effects  on  the  natural  resource  base.  Periodic 
inundation  of  Upper  Souris  River  valleylands  would  result  in  habitat  or 
land-use  changes  which  is  considered  an  irretrievable  commitment  of  natural 
resources.  For  instance,  the  wooded  fringe  along  the  Souris  River  between 
Burlington  and  Lake  Darling  would  be  altered  from  an  ecosystem  now  in¬ 
cluding  many  mature  trees  to  an  early  successional  stage  comprised  of  dense 
weeds  with  possible  later  growth  of  small  trees  and  shrubs.  Wildlife  species 
composition  would  also  change.  The  land  needed  for  the  dam  and  other 
structures  would  be  committed  for  flood  control  use.  As  a  result,  much  of 
this  acreage  would  no  longer  produce  floodstuffs.  Also,  periodic  inunda¬ 
tion  would  result  in  changing  the  management  plan  for  the  Upper  Souris 
National  Wildlife  Refuge,  particularly  during  and  following  the  period  of 
refuge  inundation. 

8.02  The  selected  plan  strongly  encourages  zoning  of  the  residual  flood- 
plain  between  Burlington  Reservoir  and  the  J.  Clark  Salyer  Refuge.  This 
provision  must  be  adopted  under  law  anyway,  since,  in  accordance  with  the 
provisions  of  Public  Law  93-234,  any  community  now  accepting  Federal  aid 
for  flood  control  purposes  must  first  adopt  floodplain  regulations,  provide 
for  enforcement  procedures  of  the  regulations,  and  encourage  local  residents 
to  participate  in  the  flood  insurance  program. 

8.03  In  regard  to  the  floodplain  below  Burlington,  the  provision  of  a 
high  degree  of  flood  protection  probably  will  enhance  land  values  and 
accelerate  economic  growth,  particularly  in  the  suburban  areas  both  up¬ 
stream  and  downstream  from  Minot.  In  the  absence  of  the  project,  economic 
growth  would  take  place,  but  at  a  lesser  rate,  in  view  of  the  restrictions 
imposed  by  the  Flood  Disaster  Protection  Act  of  1973  (Public  Law  93-234). 

8.04  The  assessment  of  irreversible  and  irretrievable  commitments  of 
resources  requires  a  consideration  of  the  effects  project  actions  have  upon 
social  factors.  A  decision  which  has  impacts  upon  elements  of  the  social 
and  value  systems  in  a  project  area  (like  decisions  having  effects  upon 
natural  ecosystems)  may  not  be  remediable.  One  such  impact  which  should  be 
recognized  is  that  the  relocation  of  residences  will  involve  irreversible 
and  irretrievable  change  in  the  local  social  system.  The  proposed  plan 
will  require  the  purchase  of  80  seasonal  residences  and  several  recreation 
structures  in  Renville  Park,  as  well  as  the  relocation  of  approximately  25 
farms  and  rural  residences.  Whether  these  changes  will  be  perceived  by 
local  people  as  a  positive  or  negative  commitment  of  social  resources 
in  the  long  term  of  project  life  is  not  soundly  predictable. 
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social  well-being  factors  will  be  irremediably  affixed  thr- 
..  jturbance  of  life  patterns  and  the  impairment  of  a  or' 

.  .  • tv  in  a  specific  place.  Loss  of  ties  to  long-occupied  Ian 
sis-.  importance  to  rural  residents  who,  through  farming  or  ranc 
.rsuits,  have  developed  a  sense  of  history  and  affective  '  t u  i 
values  which  extend  beyond  the  material  utility  of  ...re..-,  a-  1  iru. 

d.Cn  These  affective  social  and  psychological  orientation-  tj  an 
dace  must  be  recognized  as  factors  which  are  not  mit  igated 
economic  programs.  Because  of  this  understanding,  these  concerns 
important  considerations  in  the  assessment  of  adverse  impacts  invc 
irreversible  and  irretrievable  commitments. 
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3.00  COORDINATION 


9.01  Coordination  of  Phase  I  General  Design  Memorandum  studies  included, 
as  a  first  step,  the  formation  of  a  citizens  advisory  committee.  The 
12-member  committee  was  comprised  of  representatives  of  various  State 
and  local  groups  concerned  with  the  flood  problems  in  the  Souris  River 
basin  and  included  representatives  of  the  Ward  County  Water  Management 
District,  the  Ward  County  Board  of  Commissioners,  the  cities  of  Minot 
and  Velva,  the  North  Dakota  State  Water  Commission,  and  ranchers  from 
both  the  upper  and  Tower  Souris  River  areas  and  the  Des  Lacs  River  area. 

The  principal  objective  of  the  committee  was  to  review  alternative  solu¬ 
tions  to  the  flood  problems  in  the  Minot  area  and,  based  on  a  consideration 
of  all  effects,  both  favorable  and  unfavorable,  to  reach  a  consensus  re¬ 
garding  the  scope  and  nature  of  the  flood  control  plan  considered  to  be 
in  the  best  public  interest.  During  a  time  span  of  about  10  months,  the 
committee  held  16  meetings  where  it  evaluated  the  relative  merits  of  the 
various  flood  damage  reduction  alternatives  with  technical  guidance  pro¬ 
vided  by  representatives  of  the  St.  Paul  District,  Corps  of  Engineers. 

The  meetings  were  open  to  the  public  and  were  attended  by  local  citizens 
as  well  as  representatives  from  various  agencies,  organizations,  and 
institutions,  including  the  U.S.  Fish  and  Wildlife  Service,  Bureau  of 
Reclamation,  the  Souris-Red-Rainy  River  Basins  Commission,  Minot  State 
College,  and  the  Izaak  Walton  League  of  America.  The  meetings  culminated 
with  the  adoption  of  a  position  paper  by  the  committee,  covering  17  pro¬ 
posals  they  agreed  should  be  taken  into  account  in  the  final  plan  recom¬ 
mended  by  the  Corps  of  Engineers  (see  appendix  D  of  Phase  I  General  Design 
Memorandum) . 

9.02  On  19  February  1974,  following  completion  of  the  first  draft  phase 
I  report  and  the  environmental  impact  statement,  a  public  meeting  was 
held  in  Minot  to  discuss  the  overall  planning  effort,  including  alterna¬ 
tives  investigated  and  the  recommended  plan.  At  this  meeting,  which  was 
attended  by  500  citizens,  ranchers  from  the  upper  Souris  River  valley  and 
representatives  from  the  local  chapter  of  the  Izaak  Walton  League  of 
America  voiced  strong  objections  to  the  proposed  reservoir  plan  on  the 
basis  of  social  and  environmental  degradation.  The  city  of  Minot  continued 
to  strongly  support  the  project,  as  evidenced  by  a  statement  made  at  the 
public  meeting  by  the  mayor  of  Minot. 

9.03  At  the  request  of  the  citizens  advisory  committee,  the  Bureau  of 
Reclamation  analyzed  the  feasibility  of  utilizing  floodwater  storage 
for  irrigation  and  found  that  the  expected  irrigation  benefits  would  not 
justify  the  associated  costs  because  of  the  infrequent  storage  and  avail¬ 
ability  of  floodwaters  for  irrigation  use. 

9.04  In  a  December  1972  letter,  the  U.S.  Fish  and  Wildlife  Service 
expressed  its  views  on  early  alternative  reservoir  sites,  operating 
plans,  and  mitigation  to  offset  wildlife  habitat  losses..  The  Fish  and 
Wildlife  Service  objected  to  reservoir  sites  which  caused  adverse  impacts 
on  the  refuge  units  below  Lake  Darling  and  suggested  only  a  raise  of  Lake 
Darling  Dam,  which  would  negate  any  effects  below  the  dam  and  least  affect 
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the  overall  environment  of  the  upper  Souris  River  valley.  They  favored 
reservoir  operation  providing  for  a  high  release  during  spring,  a  rela¬ 
tively  late  cutoff  date,  and  a  low  summer  release  rate  to  minimize  ad¬ 
verse  impacts  on  both  the  Upper  Souris  National  Wildlife  Refuge  and  J. 

Clark  Salyer  Refuge.  This  objection  by  the  Service  continued  during 
the  ensuing  years  although  efforts  to  resolve  disagreements  were  made  at 
local  and  Washington  level  meetings  and  through  exchange  of  correspondence. 
The  Fish  and  Wildlife  Service  was  requested  to  furnish  data  defining  ef¬ 
fects  of  the  proposed  alternative  plans  on  fish  and  wildlife.  They  stated 
that  gathering  sufficient  data  to  describe  effects  of  the  proposed  re¬ 
servoir  siting  and  operation  on  fish  and  wildlife  habitat  in  the  upper 
and  lower  refuges  would  require  at  least  a  1-year  study. 

9.05  Subsequently,  the  Fish  and  Wildlife  Service  undertook  a  study  with 
the  St.  Paul  District,  Corps  of  Engineers  to  determine  the  impacts  of 
alternative  plans  on  habitat  values.  Results  of  these  studies  culminated 
in  the  development  of  mitigation  features  for  the  selected  plan  outlined  in 
a  U.S.  FWS  report  dated  25  April  1977  and  supplemented  by  a  letter 
dated  8  September  1977  (see  Exhibits  3  and  4  of  the  technical  appendix 
in  the  final  EIS). 

9.06  More  recently,  meetings  were  held  with  State  and  local  interests  to 
discuss  the  plan  accepted  by  the  Fish  and  Wildlife  Service.  In  May  1976 
and  26  January  1977,  the  Governor  of  North  Dakota  was  briefed  on  the  proj¬ 
ect.  The  Governor  expressed  concern  about  the  impact  of  the  project  on 
private  rural  lands  and  developments  and  requested  that  meetings  be  held 
with  local  interest  groups  to  obtain  their  views  on  the  project.  In  res¬ 
ponse  to  the  Governor's  request,  10  meetings  were  held  with  local  inter¬ 
ests  in  the  Souris  and  Des  Lacs  Ri\er  valleys  during  February  and  March 
1977.  The  meetings  were  held  at  Sherwood,  Mohall,  Carpio,  Minot,  Sawyer, 
Velva,  and  Towner  and  were  specifically  directed  toward  discussion  of 
the  impacts  the  project  vould  have  on  the  particular  local  area.  An 
average  of  50  people  attended  each  meeting  which  was  open  to  the  public. 

As  a  result  of  concerns  expressed  at  the  meetings,  more  intensive  con¬ 
sideration  was  given  to  acquisition  of  flowage  easements  in  lieu  of  fee 
title  purchase  of  lands  In  the  reservoir  area  to  minimize  the  impact  of  the 
project  on  the  rural  economy,  particularly  in  Renville  County  which  would 
receive  no  benefits  from  the  project.  Also,  the  meetings  resulted  in  the 
addition  of  three  road  raises  to  the  project  and  modifications  to  the 
reservoir  plan  of  operation  to  provide  flood  damage  reduction  benefits  in 
ruial  areas  below  Minot  from  the  more  frequent  smaller  floods.  All  of 
the  added  measures  are  in  agreement  with  the  Governor's  policy  of  minimizing 
Impacts  of  the  project  on  private  rural  interests,  as  outlined  in  his  four- 
point  policy  program  on  the  Souris  River  flood  control  study. 

9.07  On  15  April  1977  an  area-wide  public  meeting  was  held  in  Minot  to 
obtain  the  further  views  of  the  public  on  the  plan.  The  meeting  was 
attended  by  1,820  people  and  received  local.  State  and  national  news 
coverage.  At  the  meeting,  123  statements  were  delivered  by  those  in  favor 
of  the  project  and  66  statements  were  delivered  by  those  in  opposition  to 
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the  project.  In  addition,  petitions  bearing  5,500  signatures,  mostly 
from  the  Minot  area  in  favor  of  the  project,  and  3,500  signatures  from 
rural  areas  outside  of  Minot  in  opposition  to  the  project,  were  pre¬ 
sented  at  the  meeting.  The  State  of  North  Dakota  and  the  city  of 
Minot  again  voiced  strong  support  for  the  project  as  evidenced  by 
statements  delivered  at  the  public  meetings. 1 

9.08  In  June  1977  the  Governor  and  the  State  Natural  Resources 
Council  were  briefed  on  the  issues  raised  at  the  public  meetings  and 
the  changes  made  to  the  plan  resulting  from  the  meetings.  The  governor 
was  again  briefed  on  project  modifications  and  international  aspects 
in  September  1977. 

9.09  In  addition  to  the  public  involvement  meetings,  two  meetings 
were  held  with  the  McHenry  County  Board  of  Commissioners  and  the 
Water  Management  Board  to  review  the  details  of  the  reservoir  operation 
plan.  Meetings  were  also  held  with  the  Renville  County  Board  of 
Commissioners,  Renville  County  Park  Board,  McKinney  Cemetery  Association, 
Upper  Souris  Rural  Water  Users  Association,  and  the  Ward  and  Bottineau 
County  Boards  of  Commissioners. 

9.10  In  compliance  with  Council  on  Environmental  Quality  require¬ 
ments,  the  Souris  Basin  Planning  Council  and  the  city  of  Minot  were 
contacted  regarding  land  use  plans.  (See  also  section  3  of  the 
final  EIS. ) 

9.11  In  its  initial  review  of  the  project  document  plan  in  1969,  the 
Souris-Red  Rivers  Engineers  Board  recommended  to  the  International  Joint 
Commission  that  construction  of  the  channel  modification  through  Minot 
proceed  since  it  would  have  no  significant  impact  on  flows  in  Canada. 
However,  the  Board  recognized  possible  adverse  effects  in  Saskatchewan  due 
to  backwater  at  design  full-pool  level  above  Burlington  Dam  and  both 
beneficial  and  adverse  effects  in  Mantitoba  due  to  storage  and  subse¬ 
quent  release  of  floodwaters.  On  the  basis  of  the  latter  finding,  the 
Board  recommended  that  construction  not  be  initiated  on  Burlington  Dam 
until  the  issue  of  effects  in  Canada  was  equitably  resolved  and  that 

the  Board  be  authorized  to  undertake  further  studies  to  determine  the 
nature  and  extent  of  such  effects.  The  Commission  concurred  in  the  Board's 
findings  and  directed  that  the  further  studies  be  undertaken.  Accordingly, 
to  assess  the  impacts  of  the  project  on  Canada,  in  September  1970  the  Board 
established  the  Burlington  Task  Force,  consisting  of  two  members’ each  from 
Federal  water  resources  agencies  in  the  United  States  and  Canada.  Upon 
completion  of  the  study,  the  task  force  was  charged  with  submitting  to 
the  Board  copies  of  its  report  covering  all  aspects  and  findings  of  the 
study. 


X  Transcripts  of  the  19  February  1974  and  15  April  1977  public 
meetings  are  available  for  review  in  the  St.  Paul  District,  Corps  of 
Engineers  office. 
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9.12  Early  Phase  I  studies  recognized  the  international  problems.  Thus, 
the  plan  was  modified  by  reducing  the  maximum  storage  level  above  Burlington 
Dam  2.2  feet  to  elevation  1620  and  increasing  the  release  rate  during 
major  flood  occurrences  from  2,300  to  5,000  cfs,  materially  decreasing 

the  probability  of  storage  to  full-pool  level  and  largely  eliminating  the 
concerns  of  Canada  regarding  adverse  effects  in  Saskatchewan.  Also,  the 
reservoir  drawdown  rate  ..fter  15  May  was  modified  to  not  exceed  a  500-cfs 
flow  at  Minot,  rather  th  ;n  the  rate  of  2,300  cfs  proposed  in  the  project 
document.  The  task  force  held  several  meetings  to  review  study  progress, 
including  evaluation  of  hydrologic  routing  procedures.  However,  delays 
in  developing  an  operating  plan  acceptable  to  the  U.S.  Fish  and  Wild¬ 
life  Service  and  concerned  property  owners  located  in  unprotected  por¬ 
tions  of  the  floodplain  precluded  determination  of  effects  in  Manitoba. 

With  assurance  of  agreement  on  the  operating  plan  for  the  more  frequent 
lesser  floods  by  concerned  interests  in  the  United  States,  the  Burling¬ 
ton  Dam  Task  Force  was  recently  reactivated.  However,  the  Board  adopted 
the  position  that  the  current  directive  to  the  Board  does  not  extend  to 
evaluation  of  benefits  and  costs  of  possible  flooding  mitigation  mea¬ 
sures  in  Manitoba  or  to  a  determination  of  the  liability  of  the  Corps 
for  expected  flow  increases  during  storage  drawdown  periods. 

9.13  In  October  1977  the  Task  Force  completed  its  studies  based  on 
the  current  directive  and  issued  a  report  outlining  its  findings  to 
the  Board.  The  Task  Force  reported  that  storage  above  Burlington  Dam 
would  have  little,  if  any,  effect  on  Saskatchewan  and  that  the  impacts 
of  the  project  on  Souris  River  flows  in  Manitoba  would  be  minor.  The 
Board  concurred  with  the  findings,  noted  that  the  economic  and  environ¬ 
mental  effects  of  flow  changes  in  Manitoba  had  not  been  evaluated,  and 
submitted  the  report  to  the  Commission  where  it  is  currently  under 
review.  (See  letter,  appendix  D  of  the  Phase  I  GDM.) 

9.14  Prior  to  completion  of  the  Task  Force  report,  the  Board  adopted 
the  position  that  the  current  directive  to  the  Board  did  not  extend 
to  evaluation  of  economic  or  environmental  effects  of  the  Burlington 
project  on  C.inad-t  or  costs  of  possible  mitigation  measures  in  Manitoba, 
if  required.  Subsequently,  upon  request  by  the  Commission,  Govern¬ 
ments  formally  authorized  the  expansion  of  the  scope  of  work  assigned 

to  the  Souris-Red  Board  to  include  an  economic  and  environmental  evaluation 
of  the  anticipated  effects  in  Canada  of  the  Burlington  Dam  and  possible 
mitigating  measures.  (See  letter,  appendix  D  of  the  Phase  I  GDM.) 

9.15  In  its  letter  transmitting  the  Task  Force  report  to  the  Commis¬ 
sion,  the  Board  concluded  that  planning  for  the  project  could  proceed 
concurrently  with  the  studies  of  mitigation  measures  and  impacts. 

However,  with  reference  to  construction,  the  Board  noted  that  it  could 
only  advise  the  Commission  on  the  impacts  in  one  country  of  a  project 
in  the  other  as  presented  in  the  Task  Force  report.  The  most  recent 
action  by  the  Commission  is  that  it  has  requested  the  Board  to 
prepare  a  plan  of  study  outlining  procedures  to  investigate  the  economic 
and  environmental  impacts  of  the  project  in  Canada  and  to  consider 

a  range  of  alternative  mitigation  measures.  The  Commission  is  expected 
to  formally  charge  the  Board  with  the  expanded  studies  in  the  near 
fui  ire  and,  based  on  current  information,  the  Task  Force  estimates  that 
its  studies  will  require  about  6  months  to  complete. 
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Cultural  Resources  Coordination 


9.16  In  the  earlier  Final  Updated  Environmental  Impact  Statement 
(January  1975)  are  included  letters  of  correspondence  pertinent  to 
cultural  resources  from  Roy  Reeves  of  the  National  Park  Service 

(4  March  1974  and  12  February  1974)  and  two  letters  to  Nick  Franke, 
Research  Archaeologist  with  the  State  Historical  Society  of  North 
Dakota  (12  March  1974  and  20  May  1974)  regarding  our  initial  field 
reconnaissance.  These  letters  are  no  longer  current  so  were  not 
included  in  the  draft  or  this  final  environmental  impact  statement. 

The  draft  environmental  impact  statement  was  provided  to  the  cultural 
resources  review  agencies.  The  Denver  Office  of  the  Advisory  Council 
on  Historic  Preservation  (16  November  1977  and  12  December  1977), 
the  Department  of  the  Interior  (12  December  1977),  the  Environmental 
Protection  Agency  (27  December  1977)  and  the  State  Historical  Society 
of  North  Dakota  (6  December  1977)  comments  regarding  cultural 
resources  have  been  included  with  responses.  A  letter  of  comment 
from  the  University  of  North  Dakota  Department  of  Anthropology  and 
Archaeology  is  anticipated,  but  was  not  received  prior  to  printing 
of  this  document.  This  letter  and  all  future  correspondence  will 
be  considered  in  future  documents. 

Review  Of  The  Drafts  EIS 

9.17  The  draft  EIS  has  been  reviewed  by  Federal  and  State  agencies, 
local  units  of  government  and  concerned  citizens.  The  comments 
received  and  the  Corps  responses  are  contained  in  the  comment/response 
section  of  this  final  EIS. 

9.18  Numerous  letter  of  opposition  to  the  project  were  received  from 
rural  interests  that  may  be  affected  by  the  mitigation  plan.  (The 
mitigation  is  a  part  of  the  proposed  flood  control  plan  and  not  a 
separate  plan.)  These  same  interests  have  voiced  unanimous  support  for 
the  environmental  quality  plan.  Because  of  the  opposition  to  the 
mitigation  plan,  a  letter  of  clarification  was  sent  to  the  Corps  by 
the  U.S.  Fish  and  Wildlife  Service  (see  letter  dated  9  December  1977 s 
Exhibit  5  in  the  final  EIS).  All  comments  received  concerning  the  draft 
EIS  are  contained  in  the  comment /response  section  of  this  final  EIS. 


9.19  Copies  of  the  draft  environmental  impact  statement  were  sent 
to  the  following  known  interests  for  review  and  comment: 

U.S.  Environmental  Protection  Agency 
U.S.  Department  of  Agriculture 

U.S.  Department  of  Commerce 

U.S.  Department  of  Health,  Education,  and  Welfare 

U.S.  Department  of  Housing  and  Urban  Development 

U.S.  Department  of  the  Interior 

U.S.  Department  of  Transportation 

The  Advisory  Council  on  Historic  Preservation 
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North  Dakota  Department  of  Agriculture  and  Labor 

North  Dakota  Forest  Service 

North  Dakota  Geological  Survey 

North  Dakota  Game  and  Fish  Department 

North  Dakota  Department  of  Health 

North  Dakota  Department  of  Highways 

North  Dakota  Historical  Society 

North  Dakota  State  Archeologist 

Ni  >th  Dakota  State  Historic  Preservation  Oiticei 
North  Dakota  State  Outdoor  Recreation  Agency 
North  Dakota  Planning  Agency 

North  Dakota  State  Soil  Conservation  Commission 
North  Dakota  Water  Commission 

The  Honorable  Arthur  A.  Link,  Governor  of  North  Dakota 

Ducks  Unlimited 
Izaak  Walton  League 

North  Dakota  Water  Users  Association 
North  Dakota  Wildlife  Federation 
Sierra  Club 

Town  and  Country  Sportsman's  Club 
Wildlife  Management  Institute 
The  Wildlife  Society 

Bottineau  County  Board  of  Commissioners 
Bottineau  County  Water  Management  Board 
City  of  Burlington 

Garrison  Diversion  Conservancy  District 
McHenry  County  Board  of  Commissioners 
McHenry  County  Water  Management  Board 
Minot  City  Planning  Board 
Minot  Park  Board 

Renville  County  Board  of  Commissioners 
Renville  County  Water  Management  Board 
City  of  Sawyer 

Souris-Red-Rainy  River  Basin  Commission 
Souris  River  Flood  Control  Planning  Commission 
City  of  Velva 
City  of  Towner 

Ward  County  Board  of  Commissioners 
Ward  County  Water  Management  Board 

9.20  Copies  of  the  draft  statement  were  also  furnished  to  the 
following  libraries,  where  they  were  held  as  reference  material 
available  to  the  general  public  for  review: 

University  of  North  Dakota  Library 
ATTN:  Documents  Librarian 
Grand  Forks,  North  Dakota  58201 

Veterans  Memorial  Library 
520  Avenue  A  East 
Bismarck,  North  Dakota  58501 
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North  Dakota  State  University  Library 
ATTN:  Documents  Librarian 
Fargo,  North  Dakota  58102 

Minot  State  College  Library 
Minot  State  College 
Minot,  North  Dakota  58701 

Minot  Public  Library 

516  Second  Avenue  Southwest 

Minot,  North  Dakota  58701 

9.21  Comments  on  the  draft  statement  were  received  from  the 
following: 

U.S.  Environmental  Protection  Agency 

U.S.  Department  of  Agriculture,  Soil  Conservation  Service 

U.S.  Department  of  Health,  Education,  and  Welfare 

U.S.  Department  of  Commerce,  Nations'  Oceanic  and 

Atmospheric  Administration 
U.S.  Department  of  the  Interior 
Bureau  of  Outdoor  Recreation 

U.S.  Department  of  Housing  and  Urban  Development 
Federal  Insurance  Administration 
Federal  Energy  Regulatory  Commission 
U.S.  Department  of  Transportion 
Advisory  Council  on  Historic 

North  Dakota  Fish  and  Game  Department 

North  Dakota  State  Department  of  Health 

North  Dakota  Geological  Survey 

North  Dakota  State  Geologist 

North  Dakota  State  Historical  Society 

North  Dakota  State  Outdoor  Recreation  Agency 

North  Dakota  State  Water  Commission 


City  of  Minot 

Renville  County  Board  of  Commissioners 


Mrs.  Erma  Aalund 
Mark  and  Julie  Adams 

Richard  J.  Backes,  North  Dakota  State  Representative 
Donald  Boll 
Raymond  Boll 

Bottineau  Chamber  of  Commerce 
Clifford  Burbidge 
Leland  Burtness 
L.J.  Buzzell 

Carpio  Public  School  District 
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Dennis  T.  Disrud 

Walter  Erdman,  North  Dakota  State  Senator 
Ora  Fischer 

Mr.  and  Mrs.  Harry  Flaherty,  and  James 
Norwin  L.  Fylling 
Michael  Gates 

Mr.  and  Mrs.  Reuben  Gravseth 
M.  Byron  Grubb 

Conrad  Haarsager 

Orlin  M.  Hanson,  Co-Chairman,  Citizens  United  to  Save 
the  Valleys 
Bruce  Helseth 

Larry  Herslip,  North  Dakota  State  Representative 

L.  Wilbur  and  Lois  L.  Johnson 

Nora  Johnson 

Palmo  Johnson 

Mrs.  Richard  Johnson 

Mr.  and  Mrs.  Dale  Keith 

C.R.  Keller 

Laverne  C.  Kreft 

Anna  L .  Krenz 

Paul  Krenz,  President,  McKinney  Cemetery  Association 

Mr.  and  Mrs.  C.L.  O'Keeffe 
Mr.  and  Mrs.  Harry  Ostlund 
Mrs.  Jack  Miller 
Mrs.  Laurence  Nelson 
Melvin  H.  and  Vera  L.  Nelson 
Kenneth  Niewoehner 

James  Reinarts 

Clarence  E.  Sauer,  Superintendent,  Granville  Public 
School  District 
Lynn  Schepp 
Billy  Siercks 

Mr.  and  Mrs.  Clair  0.  Southam 
Henry  and  Mary  Stammen 
Embert  Sveum 
Donald  Streitz 

Dale  Thorenson 

Peggy  Thorenson 

Leo  and  Janice  Volk 

Mr«  and  Mrs.  Willie  Williams 

9.22  The  comments  received,  along  with  Corps  responses,  can  be  found 
on  the  following  pages. 
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nutrient  composition  would  also  be  wore  useful  If  carbon  and  nitrogen  were 
Included  among  the  parameters  shown. 


Assigning  these  benefits  to  any  structural  flood  control  measure  appea 
to  be  in  direct  conflict  with  the  intent  of  the  Executive  Order  cited 
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Because  of  the  concerns  outlined  above,  we  have  rated  the  draft  LI‘j 
Burlington  bam  ER-2.  This  rating  signifies  EPA’s  serious  reservatid 
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Colonel  Forrest  T 
November  29,  1977 


In  discussions  regarding  flood  <-mtrol  for  the  City  of  JM:u>t 


flood*. 


prograa  bt  lap  l  evented.  This  Involves  flood  plain  zoning,  p.irtlr  lpntlon 
In  t  K«  flood  insurance  proRr.»o,  .in«l  the  con  struct  Jon  of  structural 
rcM4iri.  H'wcJy  ch.nwl  l*f»rov cmc'iits  .m»1  the  const  rm  1 1*»«  of  tlw  dnm. 
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with  building  or  operating  the  flood  control 
project . 
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The  following  7  letters  of  comment  express  general  opposition  to 
the  construction  of  the  proposed  Burlington  Dam.  These  letters  will 
be  taken  into  consideration  in  the  decision  making  process. 
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C1TIZEF3  UIIlfh'D  TO  SAVE  THE  valleys 
Ward,  Renville,  McHenry  Counties 
Mo.iall,  H.  Dak.  53761 
December  14,  1977 


D*.-!  irtment  of  the  Army 
Or.  Paul  District,  Corps  of  Engineers 
i  '  j.  .  Post  Office  &  Custom  House 

o.  P.i  il,  Minnesov.  55101 


_.e:  en: 

Inclosed  is  on  article  on  the  front  page  of  the 
1?/ 14/77  issue  of  The  Renville  County  Farmer,  quoting 
■  h  vcrnor  Link  as  .stating  new  factors  have  come  to  hie 
mtion  such  as  increased  opposition  of  the  Burlington 
project.  In  light  of  these  new  factors,  he  feels 
mere  should  be  s. - o-ejeminstion  of  this  Flood  Control 
Project  and  a  good  new  look  at  some  alternatives  and 
benefits  derived  from  these. 

1;-  view  of  Grovernor  Link's  concern,  at  this  time 
v •»  f ,:«l  it  is  important  that  you  re-e>  amine  your  posi- 
,s  matter  end  consider  the  alternatives  to 
Control  Project,  cr.-c  o .  t  ;ev,e  alternatives. 
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This  plan  v. xll  give 
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.or-x&  .tal  quality 
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Plan  as 


protection 


h'oa  100  year 


the  net 
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t  xrbcr.ee  of 


..ouiu  be  no  lanu  mi 
lessee . 

w'e  urgently  ask. 
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of  all  the  people 
.re  o ul  i  be  very 
i  today  and  there 
lo  environmental 


yc ur  consideration  of  “.hi*  matter 


.our  earxiesr 


convenience . 


Lincercl., , 


Grlin  K.  Hanson 
Co-Chairman 

Citizens  United  to  Save  the  Valleys 
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h»mi?nious  i  th  nntu*-< 


Nohall,  N.  Dak. 

Dec.  15,  1  '77 

Deot.  of  t'i  e  '.ray 

St .  Paul  Diat.  Corn  >  f  vngineers 

it.  haul,  ' in. 

Dear  lirs  : 

Val ley 

in  re  ids  i  o  tie  ris  liver  protection  for  the  city 
Minot ,  W.  L  .  ‘  i  'hi  \1  tentative  15  (E  y  Plan) 

>.i:  .  oiC  c  i  it;.  ji  (i  tae  Caa  tdian  Government  in 

lie i  o  l  g  ■;•!«-•  i ;  >  ;■  •  ructures  in  Saskatchewan  and 

.  m  i  l1.  .  i  ..  .uris  kivcr  Basin  flood 

■ r ;  i  •  use  year  around.  This 

i.  i  a  '  '  .  ii.t  r  nr  c lems  in  this  basin, 

t  .Hen.,  er  of  . anvil le  County 
•  .  .  •  vt.  The  few  ureas  for  re- 

nc  s  the  Mouse  1!  Ivor 

. a  v  lace  since  the  early  1900, 

it.  i.  tn.  Therefore  1  feel 
stir  ngly  ...at  ■-  ,s  ’eii  as  the  McKinney  Cemetery  should 

-es  vc. j,  p.*  def-  ienvilie  County  cannot  afford  to  .tave 

<  i  1 ) t  of  taxation. 

V. ry  truly, 

iirs.  Sruia  \a!und 
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Dec.  16,  1977 
Newbury,  N.D.  58^62 

Department  of  the  Army 
St.  Paul  District,  Corps  of  Engineers 
1135  U.S.  Post  Office  *t  Custom  House 
St.  Paul,  Minnesota  55101 

Dear  Sirs: 

I  am  writing  thl3  letter  in  regard  to  the  Draft  Environmental  Impact 
Statement  for  October  197”  for  flood  control  in  the  sourls  river  valley. 

I  am  very  much  opposed  to  the  Burlington  Dam  proposel  and  favor  alternative 
15  of  the  Environmental  '<u  o  1  i t v  pirn.  It  seems  In  th.  long  run  It  would 
offer  better  flood  protection  for  a' i  c  revere ned,  and  oo  far  less  environ¬ 
mental  damage  to  the  valley.  I  farm  in  tho  Newburg,  N.D,  area  and  nate  to 
see  any  prime  farm  land  wn or  runlned  when  it  ran  be  avoided.  I  hope 
this  letter  will  be  team  useo  Jn  your  con :  lderation  of  alternatives  to  the 
Burllngtion  Dam.  Thank  you  rery  mu*“. 

Sincerely, 

Raymond  Boll 
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December  ?  1 ,  1977 


D  u  tuan  „  f  the  Army 
S'  .  PiuJ  District,  Corps  of  Engineers 
1  >r  ,.st  Office  &  Custom  House 

S  n  i ,  ftaunesota  fylol 


i  i  ;  tor  if.  to  v  :  >  opposition  ti  the  Burlington  Dun  for  the  fjiiowing 


r i re.:  and  community  of  T  wner  are  heavily  dependent  upon 


:  or  ej  f u  .  pro  1  .ion  of  beef  ca*  !.'e.  The  stability  of  the  industry 
ms<  -..-on  raarg : •  >  land  that  efficiently  producer!  grass  ft  r  pasture ,  and 
j.<ct  3  '  twelvt  .  us  and  acres  of  flood  irrigated  meadows  which  provide 


ils.j  r 

f  113  1 

hay  for  wintesi 

ag  tho  cow  herds. 

Timing  of  the 

>1  •. 

f  1 

•  01  . 

1  in  "lit;  inittg  u 

intuit  ;r  due  liiii. 

Natural  pring 

sols. 

v» 

nr  rt  ■ 

•i.  us.  f  t  ime  ai  l 

immec  iti  di  . i  iiifi' 

-  pr-  vi .Du  sufficient 

st  u: 

! 

'VWt  t 

1  ;  wr  t  i  r..e  f  ■  r 

tying  : aid  mechanical  harvesting  of  hay. 

longed 

..'is 

odin# 
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has  dr  t- rayed  the 

natural  flora  of 

native  grasses  and  dges,  which  in  turn  greatly  reduces  quality  and  quanity 
of  hay  produced. 
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in  our  belief  ;  ntt  a  dry  dam  and  subsequent  water 
the  length  of  tine  of  flooding  long  enough  to  be  harcn- 
t.his  iron . 
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1 704  1st  .'.vo.  S.  W. 
Minot,  Uor Lh  Dakota  58701 
!)«’(.  ember  10,  1977 


!'-‘p.*:r:r:«n»  of  the  Amy 
5..  7?  u Di:  trie;,  Corps  of  Engineers 
'15:.  3.  .’ast  Office  <5.-  Custen  rouse 

"  i .  Vsv.!  ,  Minnesota  55101 


As  a  member  of  Citizens  United  to  save  the  Valleys,  and  also  a 
property  holder  in  Renville  County,  I  wish  to  say  that  I  an  in 
objection  to  the  Corp's  proposed  plan  for  flood  control  on  the 
Souris,  which  includes  the  Burlington  Dam. 

1  believe  the  alternative  15  Plan)  is  more  suitable  and 

also  cooperating  with  the  Canadian  Government  to  build  control 
structures  in  Saskatchewan  and  Manitoba  to  give  the  whole  Souris 
River  Basin  flood  protection  and  a  water  supply  for  the  year 
di.cini  use  This  is  a  more  sensible  s>'lu  i.»n  to  the  problem 

is  ■  it"  )5t  i  n  . 


Sincerely  yours, 

'  /  ’! 

L.  1.  Buz tel l 
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Granville  Public  School  District 

Number  2$  McHenry  County 

QiaruuMe,  'Vloitk  ^Dakota  58741 
December  15,  iH 11 


.Jerartment  ol'  the  Army 

ot,  Paul  ^ist.  Corps  of  &ngrs . 

1115  U.3.  Post  Office  k  Custom  House 
St,  Paul,  Hinnesota  55101 

.a:  a  r  ..  i.r  : 

C:i  b'  Ual’  of  tne  Oranville  School  District,  1  waM  '■ 
r  vea*  ~.fc  comments  concerning  the  "Draft  anvironmenta i 
l  ore  t  it,.  ;ement  October  ’77M»  This  concerns  tne 
'.'.oo  v  ntrol  plans  for  tne  ^ouris  ana  Les  cues  r!  .  .■  . 

•  :  ■ :  .  t  t  Alternative  15,  Trie  2nv  ir  mr.ent  a  1  H .-a -it;:  •  -  , 
.:iL-  .  n:  .mpassos  Alt,  .,  in  it,  would  oe-tter  serve  'no  ....  is 
of  ..*1  tne  people  residing  in  the  Souris  hiver  basin . 

Alternative  15  (3  <4,  Plan)  is  prefered,  and  we  express  o  .** 
us  Je  c  l  i  rr.s  to  the  Oorp's  prorose d  plan  for  flood  centre: 

. iv  Or  iris  Hiver  in 3 in, 

<  oulc  like  to  see  son.e  cooperation  with  tne  ■.  aa  sian 
.■ .. . ver*;.nent  to  find  a  better  solution  to  toe  prosier s  in 
i..s  -  uris  Hiver  water  shed — in  United  States  as  well  as 
in  Canada. 


•  1  1  v  yours  , 

Jl^rence  2,  Sauer, 
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CORPS  OF  EN6INEERS  ST  PAUL  MN  ST  PAUL  DISTRICT  F/C  13/2 

BURLINGTON  DAM.  SOURIS  RIVER.  NORTH  DAKOTA.  FLOOD  CONTROL.  FIMA— ETC (U) 
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.‘lohall,  .  Dak. 

December  1  ,  ly  7 


Dept,  of  the  Army 
St.  Paul  Dist.  Corps  of  Sigineers 
1135  U.S.  P .6.'  &  Custom  House 
St.  Paul,  hinn.  r-5l01 

Dear  Sirs: 

I  am  writing  in  regard  for  my  concern  and  objection  to  the  Corps' 
proposed  plan  for  flood  cntral  on  the  Souris  River  which  includes  the 
Burlington  Dam. 

I  prefer  Alternative  15  (EQ  Plan)  and  encourage  cooperation  with  the 
Canadian  government  in  helping  them. build  control  structures  in  Saskatchewan 
and  Manitabo  to  give  the  whole  Souris  River  basin  flood  nrotection  and 
a  water  sup~ly  for  use  year  round. 

This  is  the  logical  solution  to  total  water  prrble  m  ua.-in. 

Sincerely, 


4^—1-,'-  -  >■  <J~4- ’ 

,  _  K  «•  t 
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'll 


Peggy  Thorenson 
Newbury,  ND 


Department  of  the  Army 
St.  Paul  District,  Corps  of  Engineers 
1135  U.3.  Post  Office  &  Custom  House 
3t,  Paul,  Ilinnesota  55101 

Dear  31rs« 

I  am  a  concerned  farmwife  opposed  to  the  Burlington  Dam. 

The  dam  has  nothing  to  benefit  our  area — only  Minot. 

Alternative  15.  The  Environmental  Quality  Plan,  serves  the 
needs  of  the  people  in  the  Souris  River  Basin  better.  It 
would  provide  Minot  with  protection  from  Gasman  Coulee  and 
the  DesLaes  River,  which  the  Burlington  Dam  does  not.  It 
would  preserve  the  valleys  as  they  are  now  and  keep  from 
takin?  farmland  out  of  production.  Also,  wildlife  land 
would  not  bo  harmed  so  mitigation  acres  would  not  be  needed. 
McKinne/  Cemetery  and  Mouse  River  Park  would  also  be  preserved. 
Countv  roads  would  be  preserved  and  local  and  county  tax 
base  would  r.ot  be  affected. 

I  also  encourage  cooperation  with  Canada  to  implement  a 
total  w n ter  management  and  flood  control  policy. 

This  is  the  logical  solution  to  the  water  problems  of  this 
bas l n . 


Sincerely, 

Pepgy  Thorenson 
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Dale  Thorenson 
Newbury,  N.  D. 


Department  of  the  Army 
't.  Paul  District,  Corps  of  Engineers 
.iV>5  l’.  j.  Post  Office  Sc  Custom  House 
it.  F'ut. ,  Minnesota  55101 


I  n t  a  N'orth  Dakota  farmer  in  Bottineau  County  and  am 
-•i  >er.orl  to  the  Burlington  Dam  which  the  Corps  of  Engineers 
r>  .•»  to  HP.  M.  1  feel  it  is  an  unnecessary  step  ho'.r" 

’  I'.  vx  co” ml. 


’  v.  ; fr.  »•  -  of  Alternative  15.  the  Environmental 
.  •  e (-1  V> oned  in  tne  Environmental  Impact  Jtate- 

,■  •  •;  !•  ■.’.•toBer,  19'7?.  It,  would  provide  Minot  witn 

prj;  *ction  than  the  dam  because  the  Gasman 
Y-  >  ■  r for  River  would  also  be  controlled.  It  would 

‘  t 'v.  ''alleys  as  they  are  now,  and  keep  from  »!:- 

•  cr'Vind  in  the  valleys.  No  wildlife  1.  r 
•vV  -  .  vj  mi ti “ration  acres  would  not  be  need-- 

.  .  r.  would  also  be  preserved  along  witn  i:  .  • 

’> —  vm  .  ■  arci  county  roads  would  not  be  iv. ►  .  i:r-' 

b,  t  •  •  •  •  ,  vi-  ’  .  *al  and  county  tax  bases  w 

of 


T  -l.'o  support  an  international  group  made  up  of  people 
o1'  thi  ,  .uric.  Icon  f~om  both  Canada  and  the  U.  3.  to  plar. 
o’.’,  '  ri  t*r  ->.nction  and  water  management. 

:  re  people  of  Bottineau,  Renville,  and  McKenry 
it  c;  ce  opposed  to  this  needless  dam. 


Respectfully  yours, 

/  .  TTA  - 

Dale  Thorenson 
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Sherncod 
Dec ember 


"...  .  1"  ~  .  CjTci.Ctf  i-C  Lhe  *  UrL;_t  D.. 

St:  tens  .it  October  *77",  to  the  propc 
o:id  raising.  Lake  Darling  Dam  re la  tin 
Cemetery . 


'onr..t  nt-'l 
d  Euj  lir.gton  D; 
.0  tl  e  I 


Fir  t,  tie  McKinney  Cemei.ry  A-:, 
to  flood  control  for  Minot,  I  o\  ver, 
tire  Jour  is  River  Basin  :~r.d  De.  Lac: 
conr  iierc-5.  There  "re  $  sveral  alter 
eliminate  the  need  of  relocating  or 
Cemetery. 


r 

+7 


icCii  .5,  l.  c.+ 

tive.  ~!  it 


he  prefer  Alternative  13  (B  a  I. an)  and  encour 
cooperation  with  the  Canadian  Government  in  h^lp’.  ft.; 

build  control  structures  in  Sc  :  !•••.*  cho  ....  ...  •  •  o 

give  the  whole  Souris  River  Ba  ;in  j  ood  prc  m-  ■ 
water  supply  for  use  year  roue:;. 


McKinney  Cemetery  located  ...  . 
ir  a  very  Historical  and  Scenic.,.': 
recorded  groves  dating  from  1912 
graves  dating  from  1886,  when  the 
used.  There  are  Civil  War  veter 
of  both  World  Wars  end  many  re;  . 


Because  of  the  Scenic  and  !  '  v  . 
of  McKinney  Cemetery,  the  KcKj.cn 
unalterably  opposed  to  reloca  t  i  .e  ,  '. 

cemetery.  It  would  destroy  the  ~ce..j  . 
cemetery  would  lose  its  Historic*  1  •• : * 


V/e  plead  that  the  alternative  L  ‘  « 1  Li"':)  i  e 

in  managing  the  Souris  River  to  save  .  ur  Com.-:* ;  •  1 

present  form. 


V,...  v. 

‘Skd. 

Paul  7 
KcFi.  a 


rt  :u ,  Pres. 
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SENATE  CHAMBER 


ftcgifilatim  Assembly 

STATE  OF  NORTH  DAKOT/ 


San.  Walter  C.  Erdman 

Oistnct  6 

l?02  Bi'nnetl  Street 
Bottineau.  ND  58318 


BISMARCK  53505 

Bottineau.  \T.  P>k. 
December  lr,  1  •'/ 


Colonel  Forrest  T.  Gay,  III 
Department  of  The  Army 
St.  Paul  District,  Corps  of  Engineers 
1135  U.  S.  Post  Office  &  Custom  House 
St.  Paul,  Minnesota  55101 


Dear  Colonel  Gay  III, 

Enclosed  you  will  find  a  copy  of  my  remarks  in 
opposition  to  the  Burlington  Dan;  which  I  delivered 
recently  at  area  informational  meetings.  I  have  made 
a  thorough  study  of  "Draft-Environmental  Impact 
Statement-Flood  Control-Burlington  Dam-Souris  River, 
North  Dakota",  whereby,  I  came  to  the  ronclusions 
which  are  outlined  in  my  remarks. 

I  respectfully  request  that  you  evaluate  them  and 
base  your  opinion  accordingly. 


Sincere  /, 

Walter  C.  Lrdman 


'  -  u  .1"" 

Committees 

Appropriations 
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INCLOSURE  TO  SENATOR  ERDMAN'S  LETTER  (CONT.) 


’n  y;  +>r  •  i*  ;r  /j  r<.  r 

further  ener<"  aehmrrt?  vy  ‘V  °.  .Vr-\l  Nj- ■  -  •  *  •  •  ’i  v. wr  t.h.'t 
ir  ♦he  event  - "t- r-  Dsn,  c-  r  ••>  pr<  ■  c  •' ,  -rr~  *.  ‘f-i-'r  n  realty, 

it  worOd  be  a  one-vsy  rtree*  t._  o'.  —  < . '■•  -a4 r.s  "or  e  Tew  a* 

the  cort  or  r  . 'V*f>r  ♦  r ;  .  <-  .<  •  v  •<■  ri  e  ;r,-!r  *  ;  pse» 

to  *uture  penerfiti  er# 

I  realise  cur  tire  is  Unite'!  +■„  jpyrr  '  ;-•'■'•*•  -  Dan  with  its  ad verse 

effects.  Dineo  Opt/  hrr  or  ^<>^7  w^en  the  /S-mv  O’-  —  .if  Er.rineerr 
released  "Draft  Env4  renter tal  Tmpuct.  ftatenent.  -  Flood  Control  - 
’hirlington  Dan  -  Dour' r  Elver,  North  Dakp ta " ,  the  pub1 ip  has  become 
aware  cr  itr  ran  if!  pat4. or  3,  '"hose  of  us  ■>'••05®!  to  the  dan  have  con¬ 
ducted  o  nuni  er  _ **  in";  matio"al  neetinre  tn  ♦he  area  and  the’*'1  appears 
to  to  y  ”',Tvhoirin  -  opposition  to  the  pro  ,o~t . 

"r.  these  -o  ’»r'-T  "  ur:r  ad^rc-'-  1  "’et’  ■'  *'‘>4n‘  ••  ty  the  Fish  and  Wildlife 
ml*  'nation  U'-rr:  .and  aequi rition  ir  •"  ihr  project.  It,  will, 

however,  va”e  'Hp.  wunnn  ramifications  vb4'’1’  •'rc  "codily  jbservable, 
such  as  the  Mc:'1""ry  Cemetery,  the  Per''4  .1 <  "cur.* y  Memorial  Park,  the 
relocation  c f  mrn'  td  ranch  "cr’dcr  vr,  ♦'■■'  ahar.d-  nnen*  of  roads,  etc. 
'"here  a^o  equally  4-rortnnt. 

Tn  erne! uni on,  the  a1temati,'«  T  Let  >0  <•  ,l  ••  *Ar  pnet.ely  serve 
the  needs  o"  all  the  per  pie  r- si',,r  4n  *hp  rs'!’ir  niver  ’’’asin  is 
Alternative  T^e  Env1 rcmrnt.al  i>  T14ty  P' an,  wh \ ny  encompasses 
Alternative  !i  in  1*  as  outlined  In  the  ‘rn  rr,,-+  S*- a  toner,  t  cf  October,  1977. 

1.  It  provides  a  11°  year  protection  e,-jr  N4sct  '‘rom  the 

Souris  River,  gives  them  a  m-  ’h  eree*er  ®rd  more  complete 
plan  for  protection  from  >-»r'  and  the  Des  Lacs 

River;  would  avoid  1  catirtrophio  r.  >od  to  Minot,  from  a 
storm  centering  in  ‘■hero  4wo  c  dots, 

?.  Preserves  the  valleys  ir  the4 r  "P.tural  state. 

1.  No  land  m4ti-atinn  needed  for  er v* re r.mentnl  lersrs. 

L.  Preserves  the  prime  farm  and  land  ran®'  upstream. 

$.  Mo  farm  and  ranch  re'ocntlog  needed. 

6.  Preserves  McK1"ney  Cemetery. 

7.  Preserves  Mouse  ri\or  Park,  no  rent ■  vn  1  ,r  sr.mc  0r’  summer 

residences. 

8.  Downstream  farmers  »rd  rn->"hr.>T  •■ci’  4  r.-.t  receive  the 
annual  prolonged  fl'-Mnr  from  n  da". 

9.  Current  transportation  ttr'v-.cir;  in  -'.ren  counties  would 
be  left,  to  by  farmers  and  others. 

10.  Local  and  county  tar  bare  w<:u!d  r-.‘  hr  refected. 

TTiis  is  the  logical  solution  in  the  ♦  ct.a1  v;at<r  p mb' en  ir.  this  basin. 


5en-''*nr  Walter  C.  Frdman 
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nouse  CMAMBee 


Farm  f inane inq  through  the  Bank  of  North  liaketa . 
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*.  .  .  the  EQ  plan  (diversion  plan),  plan  5  .*  modified,  would 
cause  the  least  adverse  impacts  to  existing  social  and  environ 
mental  values  and  would  lead  to  net  positive  contributions  to 
the  environment." 


It  appears  the  sole  reason  for  the  Corps'  recommendat  icr.  ft 
Burlington  Dam  is  stated  on  page  35  of  the  Design  Pernor ar.ui 
emphasis  on  economic  efficiency  over  environmental  cons  id*: 
The  economic  efficiency  will  also  be  achieved  at  th«* 
historic,  and  economic  considerations  to  area  residents. 
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If  you  have  ux j  quest  lent  cn  my  ccmnente  feel  free  to  oontaot 
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DESCRIPTION  OF  HABITAT  EVALUATION  PROCEDURES  METHODOLOGY 


The  Habitat  Evaluation  Procedures  (HEP)  were  adapted  by  the  USFWS 
from  an  earlier  version  of  the  procedures  (EPEP)  developed  by  the  Nat¬ 
ional  Coordinating  Committee  for  Fish  and  Wildlife  Conservation  in  Fed¬ 
eral  Water  Development  Programs.  The  HEP  were  the  result  of  an  effort 
to  identify  in  non-rconetary  terms  the  fish  and  wildlife  resources  in  an 
area  and  to  evaluate  probable  impacts  on  them  that  would  result  from 
water  resource  development  projects.  A  quantification  of  those  impacts 
is  required  under  Principles  and  Standards  for  Planning  Water  and  Related 
Land  Resource  Projects  developed  by  the  Water  Resources  Council.  A  non¬ 
monetary  method  was  developed  because  the  value  of  most  wildlife  cannot 
be  accurately  quantified  in  terms  of  hunter  and  fisherman  days,  the  tradi¬ 
tional  approach  used  to  assess  benefits  and  losses  resulting  from  a  proposed 
project . 

The  description  of  the  HEP  that  follows  is  a  general  outline  of  the 
steps  followed  in  the  Burlington  Dam  study: 

1.  A  team  of  biologists,  familiar  with  the  area  and  representing 
Federal,  State,  and  construction  agencies,  is  formed. 

2.  Habitat  type  maps  are  prepared  of  the  project  area  from  large- 
scale  aerial  photographs. 

3.  Team  members  develop  a  list  of  up  to  10  wildlife  species  rep¬ 
resentative  of  each  habitat  type  present  in  the  project  area.  Also, 
for  each  species  a  list  of  evaluation  criteria  is  developed  so  that 
for  each  habitat  type,  the  habitat  can  be  rated  on  a  scale  from  1  to 
10  on  its  ability  to  support  each  species. 

4.  The  habitat  unit  value  (HUV)  for  each  habitat  type  is  the  sum  of 
the  values  from  1  to  10  for  each  species,  i.e.,  the  HUV  for  any  habi¬ 
tat  range  from  10  to  100. 

5.  The  total  habitat  units  (HU's)  for  each  habitat  type  in  the  project 
area  is  a  product  of  the  type's  HUV  and  the  acres  of  that  type  present 
in  the  area. 

6.  Changes  in  existing  HU's  are  projected  over  time  for  the  project 
area  for  both  "with"  and  "without"  project  conditions.  Factors  con¬ 
sidered  in  these  projections  are  land  use  changes,  ecological  succession, 
flood  storage,  changes  in  flooded  areas  downstream,  physical  loss  of 
habitat  due  to  construction  features,  etc. 

7.  The  difference  in  HU's  between  "with"  and  "without"  project  condi¬ 
tions  over  the  life  of  the  project  is  divided  by  the  period  of  analysis 
in  years  (in  this  case,  100  years)  to  determine  the  average  annual  loss 
or  gain  of  HU's  resulting  from  project  implementation. 

8.  The  amount  of  land  necessary  to  replace  HU  losses  is  determined 
by  dividing  the  HU's  lost  by  the  difference  between  the  HUV  of  the 
replacement  lands  and  100  (the  difference  represents  the  assumed  max- 
mum  management  potential). 
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UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE _ 

P.  0.  Box  1458,  Bismarck,  North  Dakota  585OI 


February  22,  1977 


Colonel  Forrest  T.  Gay 
District  Engineer 

Corps  of  Engineers,  St.  Paul  District 
1135  U.S.  Post  Office  &  Custom  House 
St.  Paul,  Minnesota  55101 

Dear  Colonel  Gay: 

We  are  forwarding  the  following  material  in  reply  to  your  request  for 
information  on  prime  and  unique  farmlands  in  the  Burlington  Dam  flood 
control  project  area  on  the  Souris  River,  North  Dakota: 

1.  No  unique  farmlands  have  been  identified  in  the  project  area. 

2.  A  copy  of  the  Ward  County  Soil  Survey  is  attached.  The  prime 
farmlands  have  been  identified  and  colored  blue  on  map  sheets 
25,  26,  27,  35,  36,  37,  45,  46,  55  and  56. 

3.  Copies  of  the  soil  survey  field  sheets  of  Renville  County  (this 
survey  has  not  been  published  as  of  this  date)  with  the  prime 
farmlands  colored  in  blue. 

We  do  not  have  a  detailed  soil  survey  of  McHenry  and  Bottineau  Counties 
however,  the  general  soil  map  indicates  the  soils  in  the  vicinity  of 
the  J.  Clark  Salyer  Refuge  are  either  too  sandy  or  too  wet  to  be  in  the 
prime  or  unique  categories. 


Attachments 

cc:  Abner  Lee,  AC,  SCS,  Minot,  ND  w/o  attachments 
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UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 

FISH  AND  WILDLIFE  SERVICE 

Area  Office  -  North  Dakota 
1500  Capitol  Avenue 
P.  0.  Box  1897 

Bismarck,  North  Dakota  58501 

APR  2  5  197? 


Colonel  Forrest  T.  Gay,  III,  District  Engineer 
St.  Paul  District,  Corps  of  Engineers 
1135  U.S.  Post  Office  and  Custom  House 
St.  Paul,  Minnesota  55101 


Dear  Colonel  Gay: 


This  letter  documents  our  analysis  of  the  impacts  of  your  recommended 
plan  of  development  for  Burlington  Dam  and  Reservoir  on  the  Souris  River, 
North  Dakota,  and  submits  our  recommendations  for  measures  to  mitigate 
adverse  effects  of  the  proposed  development  on  terrestrial  wildlife 
habitat.  Although  expected  adverse  impacts  of  the  project  on  aquatic 
habitat  are  discussed  narratively,  no  satisfactory  method  has  been 
developed  to  quantify  these  losses.  Measures  to  mitigate  aquatic  habitat 
losses  may  be  made  at  a  later  date  after  additional  studies  are  conducted. 
Other  aspects  of  the  flood  control  plan  for  the  Souris  River  Basin  are 
not  addressed  in  this  letter.  Our  recommendations  for  flow  releases  and 
structural  modifications  necessary  to  safeguard  the  integrity  of  Upper 
Souris  and  J.  Clark  Salyer  National  Wildlife  Refuges  were  furnished 
earlier  and  have  been  incorporated  in  the  basic  flood  control  plan.  The 
recommended  habitat  mitigation  plan  should  be  incorporated  in  your 
Phase  I  General  Design  Memorandum  and  all  succeeding  planning  documents. 


This  planning  aid  letter  is  to  assist  your  planning  in  post-authorization 
studies  and  is  submitted  under  the  Fish  and. Wildlife  Coordination  Act 
(48  Stat.  401,  as  amended;  16  U.S.C.  661  et  seq.),  and  the  conclusions 
and  recommendations  contained  herein  constitute  the  official  position  of 
the  Fish  and  Wildlife  Service  on  the  matters  covered.  The  North  Dakota 
Game  and  Fish  Department  concurs  with  our  project  analysis  and 
recommendations,  as  indicated  in  the  attached  copy  of  a  letter  dated 
April  12,  1977,  from  Commissioner  Russell  W.  Stuart.  The  two  suggestions 
made  by  Mr.  Stuart  have  been  incorporated  in  our  recommendations.  All 
previous  reports  and  letters  recommending  fish  and  wildlife  compensation 
measures,  not  based  on  the  current  pian,  may  oe  considered  invalid. 
Engineering  and  hydrological  data  on  which  our  analysis  of  project  effects 
is  based  were  received  in  several  parcels,  the  latest  transmitted  by 
letter  dated  February  4,  1977.  The  assistance  provided  by  your  staff 
throughout  the  course  of  this  study  has  been  very  much  appreciated. 
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The  project  area  includes  the  entire  Souris  loop  from  the  Saskatchewan 
border  to  the  Manitoba  border.  From  the  Burlington  Dam  site  to 
Saskatchewan,  the  area  of  influence  is  defined  by  the  1,620-foot  msl 
contour,  the  design  maximum  pool  level  of  Burlington  Reservoir.  Down¬ 
stream  from  Burlington  Dam,  the  area  of  influence  is  the  Souris  River 
flood  plain.  In  the  Souris  River  Valley,  grassland  (which  predominates 
on  the  surrounding  uplands),  forest,  and  marsh  communities  are  situated 
along  the  river  channel.  This  complex  of  vegetation  is  scarce  in  North 
Dakota  where  prairie  predominates.  The  fish  and  wildlife  species 
indigenous  to  an  area  are  a  response  to  the  vegetation  present.  The  fish 
and  wildlife  diversity  of  the  Souris  River  Valley  is  high  when  compared 
to  surrounding  areas. 

The  principal  features  of  the  flood  control  plan  include  a  dam  at  the 
Burlington  site,  a  4-foot  raise  of  Lake  Darling  Dam,  and  modification  of 
dikes  and  control  structures  of  the  several  marsh  units  at  Upper  Souris 
and  J.  Clark  Salyer  Refuges.  Other  features  of  the  plan  include  a 
tunnel  diversion  to  carry  flood  flows  on  the  Des  Lacs  River  to  the  Souris 
River  above  Burlington  Dam,  levees  at  Velva  and  Sawyer  and  in  urban 
areas  between  Burlington  and  Minot,  and  clearing  and  snagging  in  certain 
downstream  reaches  of  the  river.  Another  potential  feature  of  the  plan 
is  a  dam  on  Gassman  Coulee  which  empties  into  the  Souris  River  just  above 
Minot.  A  separate  but  integral  part  of  the  overall  flood  control  plan  is 
the  27.7-mile  channel  project  from  Burlington  to  Logan.  The  purpose  of 
this  project,  now  75  percent  complete,  is  to  provide  Minot  with  a 
5,000  cfs  capacity  channel. 

Burlington  Dam,  authorized  by  the  Flood  Control  Act  of  December  31,  1970, 
will  have  a  capacity  of  672,000  acre-feet  of  flood  storage  space,  with 
no  conservation  pool.  At  design  pool  elevation  of  1620,  the  pool  would 
extend  upstream  to  the  Saskatchewan  border.  The  spillway  crest  elevation 
of  Lake  Darling  Dam  will  be  raised  from  1598  to  1602,  thus  providing 
93,000  acre-feet  of  flood  storage  space.  With  3  feet  of  surcharge, 
there  would  be  134,000  acre-feet  of  flood  control  storage  in  Lake  Darling. 

The  operating  plan  envisions  storing  lesser  and  intermediate  floods  in 
Lake  Darling.  Lake  Darling  would  be  drawn  down  to  elevation  1594  prior 
to  floods.  Floods  of  up  to  about  the  50-year  flood  could  be  stored  in 
Lake  Darling  without  Burlington  Dam  going  into  operation.  When  Lake 
Darling  Dam  is  unable  to  restrict  flows  at  Minot  to  5,000  cfs,  Burlington 
Dam  would  go  into  operation.  For  very  large  floods,  the  Burlington  pool 
would  back  water  up  to  and  over  Lake  Darling  Dam.  When  this  occurs,  the 
two  pools  would  be  drawn  down  concurrent! y^until  the  Lake  Darlinfl  pool 
rejifcftgstSDB.  At  that  point,  the  TTsn  and  wTlTTTfe  Service  would  have 
thp  npfmn  nf  drawing  downtol596.  the  normal  summer  operating  level, 
if  desired,  or  holding  at  the  I5981evel.  WhefHerTor  CTie  TTTg’er  floods 
stored  in  Burlington  or  the  smaller  floods  stored  solely  in  Lake  Darling, 
the  adopted  release  plan  is  to  release  a  maximum  of  5,000  cfs  at  Minot  until 
May  15..  Then  flows  will  be  cut  back  to  the  inflow  recession  unli I  recession 
reaches  500  cfs,  at  which  time  reservoir  releases  will  be  maintained  at 
500  cfs  until  about  September  1,  when  the  release  is  increased  to  700  cfs 
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until  the  flood  pool  Is  evacuated.  For  floods  less  frequent  than 
200  years,  larger  summer  and  fall  flows  would  be  required  to  empty  the 
reservoir  by  the  following  spring. 

There  are  several  features  of  the  flood  control  plan  that  have  not  been 
evaluated  from  an  environmental  standpoint.  They  Include  the  direct 
impacts  of  construction  and  operation  of  the  Oes  Lacs  Diversion  Dam  and 
tunnel,  construction  of  levees  in  urban  areas  downstream  from  Burlington, 
and  the  proposed  dam  on  Gassman  Coulee.  It  is  our  understanding  that 
detailed  engineering  data  on  these  features  will  not  be  finalized  until 
March  1979,  the  scheduled  completion  date  of  the  Phase  II  General  Design 
Memorandum.  Mitigation  needs  attributable  to  these  project  features  are 
not  known  at  this  time.  Also,  details  of  the  land  requirements  for  the 
project  are  not  known  at  this  time.  Possible  values  that  might  be 
associated  with  fee  title  project  lands  cannot  be  ascertained  until  their 
exact  location  is  known,  nor  can  recommendations  be  made  concerning 
management  of  these  lands. 

Assuming  that  some  project  lands  will  be  acquired  in  fee  title  that  may 
be  suitable  for  management  under  a  General  Plan  by  either  the  North 
Dakota  Game  and  Fish  Department  or  the  Fish  and  Wildlife  Service,  we 
take  this  opportunity  to  advise  you  of  a  recent  opinion  of  the  Deputy 
Solicitor,  Department  of  the  Interior.  That  opinion  basically  states 
that  commitment  of  project  lands  to  fish  and  wildlife  management  under  a 
General  Plan  is  a  major  federal  action  that  may  have  a  significant  impact 
on  the  quality  of  the  human  environment.  Compliance  with  the  National 
Environmental  Policy  Act  therefore,  in  his  opinion,  requires  preparation 
of  an  environmental  impact  statement  or  at  least  an  environmental 
assessment  for  such  an  action  unless  the  General  Plan  lands  are  described 
in  the  project  EIS.  We  advise  you  of  this  opinion  at  this  time  so  that 
your  staff  can  consider  the  matter  as  they  prepare  an  EIS  on  the 
Burlington  project. 

From  a  fishery  standpoint,  the  most  unique  feature  of  the  Souris  River  is 
that  it  is  one  of  the  few  remaining  carp  free  waters  of  the  United  States. 
To  date,  26  species  of  fish  have  been  collected  from  the  stream,  which 
Includes  the  9,900-acre  Lake  Darling  and  the  several  marsh  units  on  Upper 
Souris  and  J.  Clark  Salyer  Refuges.  Northern  pike  and  walleye  are  the 
most  Important  game  fish,  while  yellow  perch,  black  bullheads,  and  white 
suckers  are  the  common  nongame  species. 

Lake  Darling  is  one  of  the  most  popular  fishing  areas  in  North  Dakota. 

It  is  especially  noted  for  Its  large  northern  pike,  many  of  which  exceed 
20  pounds  in  weight.  A  creel  census  conducted  in  1971  revealed  that  Lake 
Darling  provided  52,983  angler-days  of  sport  fishing.  The  Souris  River 
within  the  confines  of  Upper  Souris  and  J.  Clark  Salyer  Refuges  furnishes 
about  15,000  man-days  of  fishing  annually.  Although  no  data  are 
available  as  to  the  numbers  of  man-days  of  fishing  that  occur  In  the 
river  outside  the  refuges,  It  Is  known  that  considerable  fishing  takes 
place  near  Minot  and  other  towns  along  the  river. 


A- 5 


In  terms  of  acreage,  the  flood  plain  forest  is  the  smallest  plant 
community  in  the  Souris  loop.  Howevlr,  the  importance  of  this  community 
far  outweighs  its  relative  abundance.  North  Dakota  ranks  nearly  last  out 
of  the  50  states  in  total  acreage  of  woodlands,  with  only  about  400,000  acres 
of  forest  community.  The  7,950  acres  of  forest  along  the  Souris  loop 
represent  over  1  1/2  percent  of  the  state's  total  woodland  acreage. 

The  forest  community  is  characterized  by  a  wide  variety  of  songbirds, 
upland  game  birds  such  as  pheasants,  and  several  species  of  mammals 
including  squirrels,  cottontails,  raccoons,  beaver  and  white-tailed  deer. 

Many  species  of  birds  are  dependent  upon  the  forest  for  nesting,  others 
for  migration  habitat,  and  others  for  winter  food  and  cover.  The  high 
deer  population  of  the  Souris  River  Valley  is  a  reflection  of  the  large 
acreage  of  high  quality  flood  plain  forest.  Even  though  this  habitat 
may  not  be  heavily  used  by  deer  during  all  seasons,  it  is  of  vital 
importance  to  the  population  for  protective  cover  and  food  during  severe 
winters. 

Marsh  habitat  in  the  Souris  River  Valley  is  of  national  importance.  Most 
of  the  marsh  is  on  Upper  Souris  and  J.  Clark  Salyer  National  Wildlife 
Refuges  in  a  series  of  pools  impounded  by  low  dikes.  The  remainder  is  in 
the  form  of  shallow  river  oxbows  and  wet  meadows  scattered  throughout 
the  valley.  The  primary  purpose  of  the  refuges  is  to  attract,  provide 
sanctuary  for,  and  produce  waterfowl.  They  constitute  major  units  in  a 
series  of  waterfowl  refuges  in  the  Central  Flyway.  Annual  production  of 
ducks  and  Canada  geese  averages  about  6,000  and  150,  respectively,  at  Upper 
Souris  Refuge  and  24,000  and  250,  respectively,  at  J.  Clark  Salyer  Refuge. 
Tremendous  numbers  of  waterfowl  concentrate  on  the  refuges  during  spring 
and  fall  migrations  and  in  the  summer  as  young  birds  and  moulting  adults 
move  in  from  surrounding  areas.  A  large  variety  of  water  and  shore  birds 
use  the  refuge  marshes  during  migrations,  with  many  remaining  to  nest.  In 
addition  to  the  more  common  species  of  waterfowl,  the  Souris  River 
(primarily  on  J.  Clark  Salyer  Refuge)  furnishes  the  only  known  hooded 
merganser  nesting  habitat  in  North  Dakota,  provides  excellent  wood  duck 
habitat,  and  is  the  location  of  the  only  verified  black  duck  and  sandhill 
crane  nesting  in  the  state. 

Mammals  commonly  associated  with  the  marsh  are  beaver,  mink,  raccoon, 
muskrat,  red  foxes,  and  kunks.  These  furbearers  provide  an  increasingly 
valuable  resource  for  man  as  pelt  values  continue  to  rise.  The  marsh 
also  provides  valuable  winter  cover  for  deer  and  pheasants. 

The  grassland  community  is  the  most  abundant  type  in  the  Souris  River 
Valley  and  is  found  on  the  flood  plain,  particularly  downstream  from 
Minot,  and  on  valley  slopes  throughout  the  Souris  loop.  Privately  owned 
grassland  is  used  for  pasture  and  hay,  both  tame  and  wild.  Inside  refuge 
boundaries,  it  is  managed  for  wildlife  with  grazing  and  haying  used  only 
as  tools  to  improve  habitat. 

Upland  game  birds  inhabiting  the  grassland  community  are  pheasants, 
sharptailed  grouse,  and  Hungarian  partridge.  Waterfowl  use  the  grass'- 


lands  for  nesting  and  feeding.  Several  species  of  sparrow,  the  western 
meadow  lark,  upland  plover,  and  horned  lark  are  plentiful.  Predatory 
birds  such  as  marsh  and  Swainson's  hawks  are  commonly  found.  A  total  of 
262  species  of  birds  have  been  recorded  on  or  near  the  Souris  loop  refuges 

Herbivores  are  abundant  in  the  grasslands.  They  are  represented  by 
several  species  of  small  rodents,  white-tailed  jackrabbits,  and  deer. 

Other  species  of  common  mammals  include  skunks,  red  fox,  weasels,  and 
badgers. 

The  acreage  of  cropland  in  the  Souris  River  Valley  is  relatively  small 
and  is  devoted  primarily  to  the  production  of  small  grains  and  alfalfa. 

The  principal  value  of  cropland  to  wildlife  in  the  Souris  River  Va’ley 
is  the  food  it  provides  and  nesting  cover.  Grain  fields  furnish  green 
browse  for  geese  in  the  spring  and  waste  grain  for  ducks  and  geese  curing 
the  fa  1 1 . 

The  Habitat  Evaluation  Procedures  were  used  to  evaluate  impacts 
of  the  project  on  terrestrial  habitat.  No  comparable  method  has 
been  develooed  to  measure  impacts  of  the  project  on  aquatic 
habitat.  Terrestrial  habitat  impacts  were  determined  by  utilizing 
the  followinc:  orocedure:  1)  the  river  was  divided  into  seven  segments 
(Segment  1 -Saskatchewan  border  to  upper  end  of  Lake  Darling,  Segment  2- 
upper  end  of  Lake  Darling  to  Lake  Darling  Dam,  Segment  3-Lake  Darling  Dam 
to  Baker  Bridge,  Segment  4-Baker  Bridge  to  Burlington  Dam,  Segment  5- 
Gurlington  Dan  to  Logan,  Segment  6-Logan  to  J.  Clark  Salyer  Refuge, 

Segment  7-J  Clark  Salyer  Refuge);  2)  acreages  of  habitat  by  contour 
interval  were  determined  within  segments;  3)  hydrological  data  '.ere 
assembled;  4)  current  value  of  existing  habitats  were  measured; 

5)  quantitative  relationships  between  hydrological  data,  vegetation 
changes  and  impacts  on  wildlife  were  determined;  and  6)  relationships  in 
(5)  were  measured  to  determine  "future  without  the  project"  and  l,jrutiire 
with  the  projec*"  habitat  conditions.  Project  inpacts  on  terrestrial 
habitat  were  thus  determined  for  Segments  1  through  4.  It  subsequently 
proved  infeasible  to  apply  the  complete  procedures  in  Segments  5  through  7 
In  these  segments,  project  impacts  were  determined  by  applying  value 
judgments  to  available  data. 

The  following  paragraphs  will  narratively  describe  expected  project 
impacts  on  aquatic  habitat  and  fishery  resources,  terrestrial  habitat, 
and  then  present  a  summary  of  terrestrial  habitat  unit  losses  ascertained 
by  the  Habitat  Evaluation  Procedures. 

Construction  and  operation  of  Burlington  Dam  will  have  adverse  effects  on 
the  Souris  River  between  Burlington  and  Lake  Darling  Dams.  During 
periods  of  full  storage,  26  miles  of  free-flowing  river  habitat  will  be 
lost.  Reduction  of  the  river's  ability  to  assimilate  organic  wastes 
through  re-aeration  will  alter  its  self  purification  properties  during 
storage.  Certain  changes  in  the  chemical  composition  of  the  w-ter  can 
be  expected  to  occur  with  storage  of  flood  waters.  This  includes, 
through  retention,  an  increase  of  nutrients  which  could  stimulate  the 
production  of  nodes' rable,  Mee-^een  algal  blooms.  Should  such  blcoms 
occur,  they  would  have  an  adverse  impact  on  water  quality  that  could 
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affect  downstream  municipal  and  agricultural  uses,  as  well  as  lowering 
biological  productivity  of  the  river. 

Inundation  of  terrestrial  vegetation  in  the  Burlington  pool  would  result 
in  an  unstable  river  bank,  with  a  subsequent  increase  in  siltation  of 
the  channel  due  to  the  settling  action  of  the  pool.  This  increased 
siltation  would  reduce  both  numbers  and  species  diversity  of  inverte¬ 
brates.  Such  an  alteration  of  the  invertebrate  community  would  have  a 
negative  impact  on  fish,  especially  forage  and  young-of-the-year  game 
fish,  as  well  as  waterfowl  which  utilize  invertebrates  as  food. 

Operation  of  either  Burlington  or  Lake  Darling  Dam  for  flood  control  will 
cause  an  unstable  shoreline.  Fluctuating  shorelines  will  be  deleterious 
to  aquatic  plants  ar  1  animals,  including  loss  of  littoral  fauna  and 
resultant  reduction  in  numbers  and  growth  of  fishes. 

Operation  of  the  two  dams  will  hamper  the  reproductive  success  of 
northern  pike  and  walleyes.  Flooding  of  terrestrial  vegetation  during 
the  spring  will  encourage  northern  pike  spawning;  however,  the  timing  of 
the  reservoir  drawdowns  will  be  such  that  hatching  of  eggs  or  survival  of 
fry  is  not  likely.  The  expected  increase  in  siltation  is  expected  to 
decrease  walleye  reproduction.  Fisherman  use  between  the  two’ dams  will 
be  greatly  reduced  during  periods  when  water  is  stored  in  Burlington 
Reservoir. 

Carp  presently  exist  in  the  Souris  River  in  Manitoba,  while  at  the  same 
time  the  Souris  River  in  North  Dakota  is  carp  free.  Lowhead  dams  on  the 
Souris  in  Manitoba  act  as  barriers  to  upstream  fish  migration  except 
during  periods  of  high  flow.  Historically  high  flow  conditions  occur 
during  spring  runoff,  at  which  time  the  water  temperature  is 
approximately  35°-39°F.  Carp  spawning  does  not  commence  in  earnest 
until  temperatures  reach  a  level  of  at  least  62°F.  By  the  time  the 
Souris  reaches  62°F,  high  flow  conditions  have  subsided  and  the 
lowhead  dams  preclude  upstream  fish  movement.  This  will  no  longer  be  the 
case  when  Burlington  Dam  is  operational.  Flows  of  500  cfs  at  Minot,  plus 
local  inflow  and  perhaps  Garrison  Diversion  Unit  return  flows,  will  be 
sufficient  to  enable  carp  to  surmount  existing  barriers.  Consequently, 
carp  are  expected  to  expand  their  range  throughout  the  Souris  River  in 
North  Dakota  and  into  Saskatchewan. 

The  impact  of  carp  establishment  in  upper  reaches  of  the  Souris  River 
will  have  serious  ecological  effects  In  feeding  near  the  bottom,  carp 
commonly  roil  the  water,  making  it  unfavorable  for  plant  growth,  fish 
and  fish  food  organisms.  This  will  only  serve  to  degrade  the  existing 
sport  fishery  and,  in  general,  the  entire  aquatic  environment. 

The  result  of  carp  introduction  into  Upper  Souris  and  J.  Clark  Salyer 
Refuges  will  be  a  reduction  in  waterfowl  production  and  use,  as  well  as 
a  change  in  management  objectives  in  an  attempt  to  control  carp 
populations. 
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For  the  more  frequent  floods,  river  bottom  inundation  periods  will  not 
change  substantially  from  present  conditions.  There  is  generally  no 
measurable  reduction  in  waterfowl  production  or  use-days.  Riverine 
meadows  and  woodlands  are  recharged  by  flood  irrigation.  Clearing  and 
snagging  will  reduce  niche  availability  in  the  river  habitats  from 
Burlington  to  J.  Clark  Salyer  Refuge.  Lands  above  the  5,000  cfs  flow 
contour  will  suffer  some  from  the  conversion  of  habitats  to  other  uses. 

This  reduces  the  value  of  habitats  below  the  5,000  cfs  contour  by  reducing 
the  interspersion  value.  The  existing  channel  cutoffs  plus  the  flow 
limits  will  encourage  conversion  of  hardwoods  to  housing  developments 
below  Minot.  It  is  estimated  that  an  absolute  loss  of  180  acres  of 
hardwoods  will  occur  from  Logan  to  Salyer  Refuge  from  a  minimum  clearing 
and  snagging  project  involving  clearing  back  10  feet  from  the  edge  of  the 
channel  on  each  side  of  the  river. 

For  the  intermediate  floods,  the  following  conditions  are  expected. 
Urbanization  between  Burlington  and  Logan  causes  harrassment  to  wildlife, 
reduces  interspersion,  and  causes  loss  of  habitat  acreage.  There  will 
be  conversion  of  meadowlands  and  woodlands  to  cropland  in  the  Logan  to 
Salyer  segment.  Clearing  and  snagging  will  reduce  niche  availability. 
Oxbows  will  be  filled  between  Burlington  and  Minot  to  accommodate 
residential  development.  The  remaining  habitats  will  be  reduced  in  value 
to  wildlife  because  of  stresses  from  urbanization.  Cropland  and  woodland 
above  Minot  will  be  converted  to  residential  developments.  A  late  summer 
raise  in  flow  rates  is  the  opposite  of  existing  natural  drawdown  condi¬ 
tions.  Adverse  impacts  to  aquatic  plant  crops  and  overall  waterfowl  and 
shorebird  use  are  expected  on  J.  Clark  Salyer  Refuge. 

Conditions  for  the  more  infrequent  floods  are  as  follows.  Summer 
flows  near  channel  capacity  increase  the  danger  of  flooding  from  local 
storm  runoff  causing  disruption  of  waterfowl  nesting  in  meadows.  The 
hardwood  forest  above  the  5,000  cfs  flow  contour  will  be  deprived  of  needed 
flood  irrigation  and  deteriorate.  Direct  conversion  of  the  hardwoods  to 
a  cropland  or  grassland  monotype  will  substantially  alter  the  existing 
fauna  of  the  river  valley.  More  extensive  impacts  to  aquatic  flora  on 
J.  Clark  Salyer  Refuge  are  expected.  There  will  be  correspondingly 
larger  reductions  in  waterfowl  and  shorebird  use  of  the  refuge. 

The  following  table  summarizes  the  net  annualized  terrestrial  habitat 
unit  changes  and  the  area  required  for  compensation  of  project  losses. 
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Table  1.  Burlington  Dam  Project  -  200-Year  Analysis 


Habitat 

Type 

Seqment 

Annualized 

HU  Chanqe 

Area  for 
Comp 

Hardwood 

1 

-17868.4 

609.2 

Hardwood 

2 

-683.7 

23.3 

Hardwood 

3 

-6169.2 

210.3 

Hardwood 

4 

-5892.1 

200.9 

Hardwood 

5 

-6587.7 

224.6 

Hardwood 

6 

-125895.6 

4292.4 

Hardwood 

7 

-8380.7 

285.7 

Hardwood 

Total 

-171477.3 

5846.5 

Succession 

1 

5001.1 

-76.6 

Succession 

2 

195.0 

-3.0 

Succession 

3 

4875.5 

-74.6 

Succession 

4 

4918.8 

-75.3 

Succession 

Total 

14990.4 

-229.5 

Marsh 

1 

-9039.2 

158.1 

Marsh 

2 

-17562.8 

307.2 

Marsh 

3 

-4169.3 

72.9 

Marsh 

4 

-2365.0 

41.4 

Marsh 

5 

-1897.2 

33.2 

Marsh 

Total 

-35033.5 

612.8 

Marsh 

6 

-92570.4 

1948.8 

Marsh 

Total 

-92570.4 

1948.8 

Marsh 

7 

-103639.6 

3272.5 

Marsh 

Total 

-103639.6 

3272.5 

Grass 

1 

-9564.7 

209.1 

Grass 

2 

-15518.1 

339.2 

Grass 

3 

-12320.2 

269.3 

Grass 

4 

-20689.0 

452.2 

Grass 

5 

-10833.0 

236.8 

Grass 

6 

-32942.0 

720.0 

Grass 

Total 

-101867.0 

2226.6 

Grass 

7 

-5243.3 

162.7 

Grass 

Total 

-5243.3 

162.7 

Ag  Land 

1 

-1314.5 

20.1 

Ag  Land 

2 

-493.6 

7.6 

Ag  Land 

3 

-2545.0 

39.0 

Ag  Land 

4 

-2360.1 

36.1 

Ag  Land 

5 

-12010.3 

183.8 

Ag  Land 

6 

10163.0 

-155.6 

Ag  Land 

7 

0.0 

0.0' 

Ag  Land 

Total 

-8560.5 

131.0 

GRAND  TOTAL 

-503401.2 

13971.4 
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It  may  be  seen  in  the  above  table  that  annualized  habitat  unit  losses 
attributable  to  the  project  as  now  constituted  amount  to  503,401,  and 
that  the  area  required  for  compensation  of  habitat  losses  in  kind  is 
13,971  acres.  Of  the  13,971  acres  required  for  compensation,  2,766 
acres  are  a  result  of  project  losses  in  Segments  1  through  4,  while  the 
remaining  11,205  acres  stem  from  losses  downstream  from  Burlington. 

It  is  not  valid  to  try  to  compare  the  habitat  unit  losses  associated  with 
the  current  plan  with  losses  calculated  for  earlier  project  alternatives. 
This  is  the  first  detailed  analysis  of  a  plan  involving  a  4-foot  raise 
of  Lake  Darling.  Other  new  factors  entering  into  this  evaluation  include: 
1)  new  area  capacity  curves  were  used;  2)  hydrographs  for  the  existing 
condition  25-  and  50-year  floods  were  revised  to  reflect  an  adjustment  of 
the  1969  flood;  3)  maximum  drawdown  of  Lake  Darling  prior  to  flood  is 
1594  instead  of  1589;  4)  concurrent  drawdown  of  Lake  Darling  and 
Burlington  pools  to  elevation  1598;  5)  acreages  of  habitats  were  determined 
by  1-foot  contour  intervals  instead  of  5-  and  10-foot  intervals;  an: 

6)  duration  of  flooding  for  each  flood  event  was  determined  for  eac: 

1-foot  interval. 

In  view  of  the  agreement  to  limit  mitigation  acreage  to  about  2,000  acres, 
we  have  developed  a  mitigation  plan  that  involves  the  acquisition  and 
restoration  of  2,000  acres  of  drained  wetland  complexes  in  McHenry,  Ward, 
Renville  and  Bottineau  Counties.  The  purchase  of  drained  wetland/upland 
complexes  is  a  functional  and  biologically  sound  method  of  mitigating  for 
Burlington  habitat  losses.  There  are  several  exceptional  advantages  to  be 
gained  from  the  purchase  of  drained  complexes:  1)  mitigation  is  achieved 
in  that  project  losses  are  replaced  by  restoring  other  lost  habitat  rather 
than  purchasing  existing  productive  habitat;  2)  drained  wetland  complexes 
have  a  very  low  existing  biological  value  and  a  very  high  management 
potential,  thus  requiring  a  much  smaller  acreage  to  achieve  compensation 
than  existing  productive  habitat;  3)  future  wildlife  management  can  be 
carried  out  in  a  setting  removed  from  the  vagaries  of  river  flooding; 

4)  prairie  wildlife  is  inextricably  tied  to  wetland  complexes  and 
surrounding  upland  herbaceous  cover;  and  5)  mitigating  project  losses  by 
purchasing  small  scattered  units,  generally  quarter  sections,  is  likely 
to  be  easier  on  the  local  economy  than  taking  a  large  block  of  land. 

We  are  including  as  an  attachment  to  this  letter  a  list  of  drained  wetland 
complexes  in  McHenry,  Ward,  Renville  arid  Bottineau  Counties.  The  list, 
compiled  by  our  refuge  staff,  includes  a  total  of  13,600  acres  suitable 
for  mitigation.  The  2,000  acres  can  be  selected  from  the  list,  which 
should  provide  flexibility  as  has  been  requested  by  Governor  Link.  In  the 
event  additional  mitigation  needs  become  necessary  as  new  project  features 
or  changes  in  reservoir  operation  plans  are  evaluated,  suitable  areas 
will  be  readily  available.  Although  the  list  includes  1,560  acres  in 
Renville  County,  we  recommend  that  no  mitigation  lands  be  acquired  there 
because  it  receives  no  benefits  from  the  project.  In  most  cases,  the 
drained  wetland  complexes  are  now  in  cropland.  According  to  realty 
personnel  in  our  Minot  acquisition  office,  high  value  cropland  in  this 
area  averages  about  $500  per  acre.  The  project  will  assume  the  capital 
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improvement  costs,  estimated  to  be  $100  per  acre.  These  improvements 
would  involve  plugging  ditches,  reestabl ishing  cover  on  the  upland, 
surveying,  posting,  and  fencing.  After  restoration  of  wetlands  is 
acuompl ished,  establishment  and  maintenance  of  adjacent  upland  herbaceous 
cover  of  various  serai  stages,  density  and  height  will  be  emphasized. 
Management  of  all  portions  of  these  integral  parts  will  insure  that  each 
unit  will  achieve  its  maximum  level  of  wildlife  productivity. 

In  addition  to  the  restoration  of  drained  wetland  complexes,  we  propose 
that  a  tree  planting  program  be  accomplished  on  project  lands.  Although 
land  requirements  for  the  project  are  not  now  known,  we  assume  there  will 
be  a  sufficient  acreage  of  acquired  project  lands  above  the  design 
Burlington  pool  elevation  on  which  to  plant  a  rather  large  acreage  of 
trees.  This  would  partially  offset  the  loss  of  the  bottomland  hardwoods 
which  will  eventually  occur  when  a  large  flood  is  stored  in  Burlington, 
to  estimate  that  tree  planting  would  cost  about  $240  per  acre  based  on  a 
cost  cc  S f . 5 C  per  130-foot  row  with  10-foot  spacing.  Annual  operation, 
wain ten* nee  an d  replacement  costs  for  the  tree  plantings,  estimated  to  be 
'  M  per  acre  for  7  >acrs,  would  be  an  additional  project  expense. 

>  cm,  inat.on  >f  the  res  tor;  tt  on  of  2,000  acres  of  drained  wetland 
co.- ilexes  managed  at  optimum  efficiency  plus  1  ,000  acres  of  project  lands 
p.  mted  to  trees  would  produce  a  gain  of  329,622  habitat  units  (207,500 
wetland  complexes  and  122,032  tree  plantings).  This  would  amount  to 
63  percent  of  the  habitat  units  lost  to  project  construction  and 
operation.  In  order  to  achieve  this  level  of  compensation,  wetland 
complexes  would  have  to  be  acquired  at  project  year  one  and  conversion  to 
marsh  and  grass  initiated  immediately.  Hardwoods  would  have  to  be 
planted  at  year  one  and  managed  at  an  optimum  level  to  obtain  maximum 
values.  Delays  in  the  acquisition  of  lands,  conversion  to  marsh  and 
■•ass,  and  planting  trees  would  reduce  the  habitat  unit  replaceifents 
:,sted  above.  Total  capital  cost  of  implementing  this  plan  is  estimated 
to  bo  $1,440,000,  of  which  $1,200,000  is  required  for  the  wetland 
complexes  and  $2^0,000  for  tree  planting.  Operation,  maintenance  and 
replacement  costs  of  $30,000  per  year  for  7  years  would  be  required  for 
the  tree  plantings. 

Legislation  has  been  passed  by  the  North  Dakota  Legislature  that  could, 
according  to  some  interpretations,  limit  or  eliminate  the  ability  of  the 
North  Dakota  Game  and  Fish  Department  to  manage  project  lands  or  even 
lands  acquired  specifically  for  mitigation.  In  view  of  the  potential 
effects  of  this  legislation  and  the  preliminary  nature  of  your  plans 
for  land  acquisition,  no  commitment  will  be  made  at  this  time 
regarding  a  managing  agency  for  project  wildlife  management  lands. 

You  can  be  assured  that  either  the  North  Dakota  Game  and  Fish 
Department  or  the  Fish  and  Wildlife  Service  will  manage  restored 
wetland  complexes  and  any  project  lands  that  may  be  planted  to  trees.  The 
suitability  for  wildlife  management  of  other  project  lands  that  may  be 
acquired  in  fee  title  above  or  below  Upper  Souris  Refuge  will  be 
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determined  when  their  location  is  known.  It  is  logical  to  assume  that 
project  lands  acquired  immediately  adjacent  to  Upper  Souris  Refuge  should 
be  incorporated  into  the  refuge.  Operation  and  maintenance  funds  will  be 
required  for  any  lands  that  the  Came  and  Fish  Department  may  ultimately 
manage,  whether  they  be  restored  wetland  complexes,  tree  plantings,  or 
other  project  lands. 

In  order  to  assure  protection  of  Upper  Souris  and  J.  Clark  Salyer 
National  Refuges  and  to  offset  project  induced  damages  to  terrestrial 
wildlife  habitat,  it  is  recommended  that: 

1.  Dams,  dikes  and  water  control  structures  of  Upper  Souris  and 
J.  Clark  Salyer  National  Wildlife  Refuges  be  modified  and  reinforced  at 
project  expense  to  prevent  damage  by  flooding  and  to  permit  them  to 
continue  to  operate  during  the  extended  high  releases  from  Lake  Darling 
and  Burlington  Dams.  Major  cost  items  include  complete  replacement  of 
Dams  96,  87  and  41  ($1,779,047);  raise  dikes,  strengthen,  and  replace 
control  st-uctures  of  Dams  320,  326,  332,  341  and  357  ($2,136,775);  and  a 
contingency  fund  to  finance  minor  repairs  of  Dams  83,  96,  87  and  41 
following  inundation  and  for  cleanup  of  debris  and  sediment  ($152,976). 

2.  Upper  Souris  Refuge  headquarters  be  replaced  above  the 
Burlington  maximum  pool  elevation.  The  cost  to  the  project  is  estimated 
to  be  $500,000. 

3.  Project  plans  provide  the  necessary  degree  of  assurance  that 
water  rights  of  the  Fish  and  Wildlife  Service  will  be  safeguarded.  These 
rights  include  the  seasonal  use  of  7,044  acre-feet  and  a  storage  right  of 
112,000  acre-feet  at  Upper  Souris  Refuge  and  a  seasonal  right  for  53,634 
acre-feet  and  a  storage  right  of  8,300  acre-feet  at  J.  Clark  Salyer 
Refuge. 


4.  Approximately  2,000  acres  of  drained  wetland  complexes  be 
acquired  in  fee  title  and  developed  at  project  expense  at  the  same  time 
as  other  project  lands  and  be  turned  over  to  the  managing  agency  for 
immediate  restoration.  The  cost  of  acquisition  is  estimated  to  be 
$1,000,000.  Development  costs  are  expected  to  be  $200,000. 

5.  One  thousand  acres  of  trees  be  established  on  project  lands  not 
subject  to  flooding  at  an  estimated' project  cost  of  $240,000.  Operation, 
maintenance  and  replacement  costs  of  $30,000  would  be  required  for  7  years. 

6.  A  general  plan  be  formulated  pursuant  to  the  Fish  and  Wildlife 
Coordination  Act  (48  Stat.  401,  as  amended;  16  U.S.C.  661,  et  seq.)  for 
management  of  appropriate  project  lands  and  waters  for  wildlife 
conservation  purposes. 

7.  Additional  detailed  studies  of  fish  and  wildlife  resources  be 
conducted  for  those  project  features  not  yet  evaluated  and  for  any 
substantial  departures  from  the  current  recommended  plan.  Any  lessening 
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of  tho  reservoir  release  rates  would  represent  a  major  additional  adverse 
impact  that  would  require  us  to  either  recommend  a  greatly  expanded 
mitigation  plan  or  to  oppose  the  project.  Impacts  of  the  project  on 
aquatic  habitat  require  more  study.  If  carp  are  introduced  into  the 
Souris  River  in  North  Dakota  as  a  result  of  the  project,  control  measures 
will  have  to  be  undertaken  at  project  expense. 

We  hope  the  material  in  this  letter  will  satisfy  your  needs  for  infor¬ 
mation  relative  to  the  wildlife  mitigation  plan.  Our  staff,  in 
cooperation  with  the  North  Dakota  Game  and  Fish  Department,  can  work 
together  to  select  the  2,000  acres  of  drained  wetland  complexes  from  the 
attached  list. 

It  is  requested  that  we  be  advised  as  soon  as  possible  concerning  the 
actions  you  propose  to  take  on  each  of  our  recommendations. 

Sincerely  yours, 

_ 

Area  Manager 

Attachments  (2) 


Attachment  (1) 


Burlington  Dam  Mitigation  Acres 
McHenry  County 


Township 

Range 

Section 

Acres 

159 

80 

NE  23 

160 

159 

80 

SE  20 

160 

159 

80 

SE  21 

1(30 

159 

80 

SW  21 

ltd 

159 

80 

NE  21 

160 

159 

80 

NW  20 

160 

159 

80 

NE  29 

160 

158 

80 

SW  15 

160 

153 

78 

SE  23 

160 

153 

78 

NE  27 

160 

153 

78 

SE  22 

160 

159 

80 

NW  34 

160 

159 

79 

SE  31 

160 

158 

80 

S  1/2  22 

320 

158 

80 

E  1/2  6 

320 

158 

79 

NW  19 

160 

159 

80 

SE  9 

160 

TOTAL 

3,040 
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Burlington  Dam  Mitigation  Acres 
Renville  County 


Township 

Range 

Section 

Acres 

161 

84 

NE  4 

160 

160 

84 

HE  26 

160 

159 

84 

NW  18 

160 

162 

85 

NW  26 

160 

160 

84 

SE  34 

160 

161 

85 

SW  3  and  NE  SE  4 

200 

158 

81 

NW  20 

160 

158 

83 

NE  23 

160 

160 

84 

W  1/2  NW  25 

80 

158 

86 

SW  9 

160 

TOTAL 

1,560 
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Burlington  Dam  Mitigation  Acres 
Bottineau  County 


Township 

Range 

Section 

Acres 

161 

77 

W  1/2  36 

320 

161 

77 

SW  15 

160 

162 

78 

E  1/2  SE  5 

80 

162 

78 

N  1/2  5 

320 

160 

79 

NE  8 

160 

160 

80 

NE  12 

160 

161 

81 

W  1/2  5 

320 

159 

82 

NE  1 

160 

160 

80 

NE  17 

160 

162 

81 

SE  13 

160 

162 

81 

SE  16 

160 

160 

82 

SE  26 

160 

160 

82 

S  1/2  NE  26 

80 

160 

83 

S  1/2  NW  10 

80 

160 

83 

N  1/2  SW  10 

80 

160 

83 

NW  SE  10 

40 

159 

83 

E  1/2  11 

320 

159 

82 

SE  3 

160 

162 

82 

SW  16 

160 

162 

82 

SE  17 

160 

161 

82 

NE  17 

160 

(Continued) 


Bottineau  County  (Continued) 


Township  Range 


Section 


Acres 


161 

82 

SE  8 

160 

159 

83 

SW  12 

160 

159 

82 

SE  29 

160 

162 

82 

SW  14 

160 

162 

82 

NE  23 

160 

161 

83 

W  1/2  20 

320 

161 

82 

NE  30 

160 

160 

83 

N  1/2  30 

320 

TOTAL  5,160 
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Attachment  (2) 


Distribution  List 


District  Engineer  (5) 

St.  Paul  District,  Corps  of  Engineer 
1210  U.S.  Post  Office  &  Custom  House 
St.  Paul,  MN  55101 


National  Park  Service  (1) 

Rocky  Mountain  Region 
655  Parfet  Street 
P.0.  Box  25237 
Denver,  CO  80225 

Upper  Souris  National  Wildlife  Refuge  (1) 
R  R  1 

Fnxliolm,  ND  58733 
Commissioner  (1) 

North  Dakota  Game  &  Fish  Department 
2121  Lovett  Avenue 
P.0.  Box  1229 
Bismarck,  ND  58501 

Honorable  Milton  R.  Young  (1) 

United  States  Senate 
Washington,  D.C.  20510 

Honorable  Mark  Andrews  (1) 

House  of  Representatives 
Washington,  D.C.  20515 


Regional  Director  (2) 

U.S.  Fish  &  Wildlife  Service 
P.0.  Box  25486 
Denver  Federal  Center 
Denver,  CO  80225 

Bureau  of  Outdoor  Recreation  (1) 
Mid-Continent  Region 
Box  25387 

Denver  Federal  Center 
Denver,  CO  80225 

J.  Clark  Salyer  National  Wildlife  Refuge  (i 
Upham,  ND  58789 


U.S.  Environment  Protection  Agency  (1) 
1860  Lincoln  Street 
Denver,  CO  80203 


Honorable  Quentin  N.  Burdick  (1) 

United  States  Senate 
Washington,  D.C.  20510 

Honorable  Arthur  A.  Link,  Governor  (1 ) 
State  Capitol 
Bismarck,  ND  58501 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 
FISH  AND  WILDLIFE  SERVICE 


Area  Office  -  North  Dakota 
1500  Capitol  Avenue 
P.  0.  Box  1897 

Bismarck,  North  Dakota  58501 


SEP  8  15  77 

Colonel  Forrest  T.  Gay,  III 
District  Engineer,  Corps  of  Engineers 
1135  U.S.  Post  Office  and  Custom  House 
St.  Paul,  Minnesota  55101 

Dear  Colonel  Gay: 

Mr.  Harvey  Willoughby  has  asked  me  to  reply  to  your  letter  of  August  5, 
1977,  which  identified  issues  the  Fish  and  Wildlife  Service  considered 
unresolved  concerning  the  Burlington  Dam  project,  suggested  plans  to 
resolve  them,  and  sought  our  concurrence  in  the  plans. 

Listed  below  are  the  unresolved  issues,  followed  first  by  your  discussion, 
and  then  by  my  response  to  each  point. 

(a)  "Only  65  percent  of  the  necessary  mitigation  lands  will  be 
provided  by  the  acquisition  of  2,000  acres  of  drained  wetlands  ar.d  the 
planting  of  1,000  acres  of  trees  on  project  lands." 

(CE)  "Even  though  the  analysis  shows  what  appears  to  be  only 
65  percent  of  the  necessary  mitigation  lands,  based  on  our  earlier 
agreement,  it  was  my  understanding  that  your  request  for  lands  would  not 
exceed  2,000  acres.  The  provision  of  planting  1,000  acres  of  trees  on 
project  lands  is  a  new  feature  but  appears  to  be  reasonable.  However, 
due  to  a  more  recent  real  estate  acquisition  proposal  to  purchase  only 
those  lands  up  to  an  elevation  of  the  100-year  storage  in  the  reservoir 
rather  than  to  1620,  there  may  not  be  1,000  acres  of  unforested  land 
available  outside  the  reservoir." 

(FWS)  The  fact  that  the  restoration  of  2,000  acres  of  drained  wetland 
complexes  and  the  forestation  of  1,000  acres  of  project  lands  will  only 
compensate  for  65  percent  of  the  terrestrial  habitat  units  lost  to 
project  construction  and  operation  is  not  an  issue  that  requires  resolution 
in  our  view.  The  65  percent  figure  was  derived  from  a  comparison  of 
habitat  uni„  gains  that  would  accrue  to  the  wetland  restoration  and  tree 
planting  features  of  the  project  with  habitat  unit  losses  attributable  to 
the  project.  We  recognize  that  there  are  other  benefits  from  the  project 
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that  are  unmeasurible  in  terms  of  habitat  units.  These  are  the  values  th 
would  result  f rc-r.  the  raisim  ana  upgrading  of  Lake  Dari  ing  Car;  ar.d  the 
upgrading  of  da  s,  dikes,  ar.d  water  control  structures  of  lipser  Souris 
and  J.  Clark  Cal  /er  ?<cf  r;es.  You  may  rest  assured  that  the  Fisn  and 
Wildlife  Service  will  re  cost  no  more  mitigation  lands  if  the  Burlington 
project  is  implemented  as  now  planned. 

During  a  C -pte"ter  6,  1977,  re-eting  with  rerters  of  your  staff,  real 
estate  raps  were  reviewed.  Year  technicians  concluded  that  they  ane 
confident  th.:  re  .-.ill  he  sufficient  lands  available  in  uneconomic  re' rants 
on  which  to  plant  about  1  ,CC0  acres  of  trees,  even  if  fee  title  is 
acquired  only  up  to  the  IGO-year  reservoir  storage.  Consequently,  this 
is  not  an  issue. 

(b)  "Mitigation  needs  have  not  been  calculated  for  the  losses  from 
the  construction  and  operation  of  the  Des  Lacs  Diversion  Dam  and  Tunnel 
nor  from  the  levees  downstream  of  Burlington." 

(CE)  "It  was  ry  understanding  from  our  previous  discussions  that  the 
adverse  environmental  impacts  of  the  tunnel  and  levees  would  be 
negligible  ar.d  tr.at  mitigation  for  these  features  would  not  be  necessary. 

(FWS)  Previously,  we  have  not  had  the  opportunity  to  review  plans 
for  the  Des  Lacs  Diversion  Dam  and  Tunnel  or  for  levees  downstream  from 
Burlington.  However,  during  the  visit  to  your  office  on  September  6, 
1977,  members  of  ry  staff  were  shown  aerial  photographs  and  details  of 
the  Des  Lacs  Diversion.  They  concluded  that  habitat  losses  would  be 
minimal  and  that  no  additional  mitigation  would  be  required.  Without 
specifically  examining  detailed  plans  for  levees  downstream  from 
Burlington,  we  conclude  that  losses  from  this  aspect  of  the  project  would 
also  be  minimal  and  would  require  no  additional  mitigation.  We  will  work 
closely  with  your  staff  during  advanced  design  planning  to  assure  that 
everything  possible  is  done  to  keep  adverse  impacts  to  a  minimum. 

(c)  "Mitigation  needs  for  aquatic  losses  have  not  been  calculated." 

(CE)  "It  is  my  understanding  that  your  staff  viewed  losses  to  the 
aquatic  environment  negligible  in  comparison  to  terrestrial  losses  and 
that  mitigation  for  aquatic  losses  would  not  be  necessary." 

(FWS)  Although  aquatic  habitat  losses  are  undoubtedly  much  smaller 
than  terrestrial  habitat  losses,  we  do  not  consider  them  negligible. 

The  problem  is  that  there  is  presently  no  satisfactory  method  to  quantify 
aquatic  habitat  losses  in  terms  of  habitat  units  as  we  did  for 
terrestrial  habitat.  We  propose  that  impacts  of  the  Drojrqt  on  aquatic 
habitat  be  further  investigated  during  the  project  advanced  design  phase 
so  that  impacts  can  be  more  precisely  defined.  We  believe  way s  can  oe 


found  through  structural  and  operational  modifications  to  offset  some  of 
the  adverse  effects  of  the  project  on  aquatic  habitat.  In  any  event,  no 
additional  lands  will  be  required  for  this  purpose. 

(d)  "Further  research  is  necessary  to  determine  why  the  Souris  River 
in  North  Dakota  is  carp  free;  and,  if  operation  of  Burlington  Dam  would 
permit  migration  of  carp  from  Manitoba  to  North  Dakota,  facilities  for 
carp  control  should  be  included  in  the  mitigation  plan." 

(CE)  "Our  current  cost  estimates  will  include  preliminary  costs  for 
carp  control  measures.  The  problem  will  be  further  investigated  during 
the  project  design  phase." 

(FWS)  We  are  pleased  that  you  have  included  preliminary  costs  for 
carp  control  measures  in  your  estimates  and  we  concur  with  your  plan  to 
further  investigate  the  problem  during  the  project  design  phase.  Our 
engineers  and  biologists  will  work  very  closely  with  your  staff  to  insure 
that  the  Souris  River  in  North  Dakota  remains  free  of  carp. 

(e)  "Losses  from  snagging  and  clearing  below  Minot  must  be 
mitigated." 

(CE)  "Snagging  and  clearing  work  has  been  deleted  from  the  plan." 

(FWS)  Since  snagging  and  clearing  has  been  deleted  from  the  plan, 
this  former  feature  of  the  project  is  no  longer  an  issue  to  be  solved. 

(f)  "Losses  from  construction  and  operation  of  the  Gassman  Coulee 
Dam  must  be  mitigated." 

(CE)  "Although  considered,  a  dam  on  Gassman  Coulee  is  not  included 
In  the  plan." 

(FWS)  This  being  the  case,  mitigation  for  a  dam  on  Gassman  Coulee 
Is  not  an  issue. 

In  conclusion,  I  no  longer  consider  any  major  issues  concerning  the 
Burlington  Dam  project  to  be  unresolved  from  the  standpoint  of  the 
U. S.  Fish  and  Wildlife  Service.  Although  some  details  (see  items  c  and 
d)  remain  to  be  worked  out  during  the  project  advanced  design  phase, 
this  is  to  be  expected  in  any  project,  and  I  see  no  reason  why  they 
should  present  any  obstacles  to  a  successful  completion  of  the  Droject. 

I  look  forward  to  working  closely  with  you  and  your  staff  during  the 
remaining  phases  of  the  project. 


Sincerely  yours. 


Area  Manager 


cc:  Regional  Director,  Denver  (AENV) 
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ration  lands  located  elsewhere. 


fn.  (  •rp“  oi 

i .  ati-.  t!  i  r«st  f  r.  r  pi 
’  V  : .  ,  :  l  ;  i r  i  t  ..t  t 

■tv  t  .  •_  1  i  .i  a  .  r  ~  ,  |«o 

;  i  ■  i  in  ..'.it  ul  !  c 


Your  assistance  in  clear  in  r.  tip  .-a  - 
project  will  he  .■ippre*i.iteu . 

First,  the  nnximuri  acreage  of  suit.  .. 

itipation  lands  fir  the  project  is  .-■> 1  ■ 
expressed  toner  rn  that  the  nr  ft  ■:.•••  ■.■an 
for  their  concern. 


.CONSERVE 
\  AMERICA'S 
I  ENERGY 
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hnervx  ,r.-i  ,'<«<  ,V. .»? .-  A  nirrir,/.1 


Second ,  the  traits  In  the  Souris  Basin  i  hat  '■  i  .<  <  f  .  t  i  '  su.'  t.i'.le 

for  wildlife  mitigation  are  of  the  type  ev  «  on?  '  >o  i  •:  -inti  n:  e  .,i 
wildlife  habitat ,  and  from  which  you  couid  i  »•«  t!,<-  a."  a  res  >< 

mitigation  lands.  However,  those  identi  f  !*  d  «r,  ,-<•(.  t  *:•  .  ■ !  v  u;i  :!•*•  ■ 

lands  acceptable  for  mitigation,  '’ho  Serv  i .  -  *  •.  !s  r>  :>  '•.•  i  ‘  : '  > 

Corps  in  identification  of  other  suitable  in  the  <  v<  •  ■  .  .'.Pl' 

acres  cannot  be  satisfied  from  among  the  lands  al ready  lde.it  If*-  .. 

The  U.S.  Fish  and  Wildlife  Service  neither  supports  nor  opposes  the  luriingtoi 
Dam  project.  The  Congress  requires,  however,  that  when  wildlife  habitat 
is  lost  because  of  a  Federal  project,  the  Service  must  identify  suitable 
mitigation  lands  to  compensate  for  those  losses. 

In  my  experience,  the  people  of  North  Dakota  are  extremely  lair  i r.  mai  hq 
judgments  when  they  are  provided  with  the  facts.  I  am  providing  copies  c  f 
this  letter  to  a  number  of  news  media  outlets  in  North  Dakota  in  hope  they 
will  assist  in  getting  these  facts  to  the  public. 


Koi’inna!  rector 
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VARIETY  \  1  IN  HUNTING  A  EIS 


\ 


*.*>.*• 


NORTH  DAKOTA  GAME  AND  FESH  DEPARTMENT 


kpail  12,  1977 


rismauck  c  i 

S  h  S  0  I 


M*.  William  Kultfathe* 

A*ea  Manage* 

U.S.  Ti*h  and  Wildlife.  SeAvi.ce. 
P.0.  Box  16 97 

&i*ma*ck,  North  Dakota  56501 


Veafi  Bill: 


We  have  aeviewed  you*  draft  planning  aid  lettc*  to  the  Co* pi  concerning 
impact*  0)5  the  Burlington  p*cject  on  fi*h  and  wildlife  *e*ou*ce*  and  *c com¬ 
mendation*  i $o*  mitigating  tho*e  impact A.  We  believe  the  impact*  have  been 
adequately  Identified  and  concu*  uith  the  p*opo*ed  habitat  mitigation  plan. 

The  only  *ugge*tion  u'e  have  i*  that  the  *epo*t  *hould  make  mention  of  too 
additional  item *:  I)  opeAation  and  maintenance  fund*  be  p*o vided  to  the 

managing  agency  fa*  it tee  cultivation,  etc.,  and  2 )  the  co*t  of  fencing  the 
mitigation  *ite *  a  ho  old  *e*t  with  the  Co*p*. 

The  only  othe*  comment  we  have  i*  that  the  mitigation  plan  *hould  *  wain  a* 
flexible  a*  poaible,  both  a*  it  xelate*  to  the  wetland  tract*  and  the  t*ee 
planting* . 

We  app*eciate  having  the  opportunity  to  review  thi*  *epo*t. 


Sincerely  you**. 


Commt44x.oneA 


RS/dh 
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Russell  W.  Stmst 

OOMMlSSMNCO 

H.  H  sritzen  Dale  Hcneoah 

oner,  iMnoetforr  dwiS'om  ewer,  newence  o>vi*mw 
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C.  R  CSONOAHL 

LCAOCA,  SAMS  INVC  STIC  AT  IONS 


WlLSUR  BOLOT 

BSAUTT  COMMISSONSO 

r.  L  moroan  Pershing  Carlsc 

LCAOSO.  KAOiTAT  OCVSLOOAACNT  CMIST,  H*.*  ORATIONS  O' 


